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TABLE F-2-1: PRELIMINARY REMEDIATION CRITERIA
Appendix F - TPH RiskEvaluationfor CERCLA Sites9, 13, 19,and23
Page 1 of 1

Preliminary Remediation Criteria Preliminary Remediation Criteria
for Soil Contamination, in mg/kg for GroundwaterContamination, in mg/L

MarineEcologicalReceptors
HealthRiskfrom Inhalation PotentialDrinking StormDrain Exposure GroundwaterDischargeto

Residential Nonresidential Residential Nonresidential WaterSource(MCL) Pathway(AWQC) SurfaceWater (<= 250 feet)
Total Petroleum Hydrocarbon-Associated
Benzene 0.65 1.5 0.00991 0.0167 0.001 0.7 12.323
Toluene 520 520 33.2 46.5 0.15 5

Ethylbenzene 230 230 169 169 0.7 0.43
Xylenes (Total) 210 210 106 148 1.75
MTBE 17 37 8.1 13.6 0.005 8 140.833
Lead 221 4,766 0.015 0.0081 0.143
Total Petroleum Hydrocarbon Fractions
Gasoline 1,030 5,900
Diesel/Jet Fuel 1,380 6,700
Motor Oil 1,900 9,400
Total Total Petroleum Hydrocarbons
TTPH 1.4 20

Indicators of Potential Free Product
TTPH in water 20 mg/L
TTPI-I insoil 14,000 mg/kg

Notes:

MCL Maximum contaminate levels

AWQC Ambient water quality criteria

No preliminary remediation criteria established

mg/kg milligrams per kilogram

mg/L miligrams per liter

TPH Total petroleum hydrocarbons

I-TPH Total TPH (sum of all TPH fractions)



so,.....YT,c.,o.T.s,TE0
Appendix F - TPH Risk Evaluation for CERCLA Sites 9, 13, 19, and 23
Page 1 of 3

Sample Concentration (m_l/k_l)
Point Name Sample Identification Date Depth (feet) TTPH TPH-d TPH-_ TPH-mo Jet Fuel Benzene Toluene Ethylbenzene Xylene MTBE Lead

153-001-001 153-0001 Apr-95 3 - 3.5 NA NA NA NA NA 0.01 U 0.01 U 0.011 U 0.011 U NA NA
153-001-001 153-0001M Apr-95 0.5- 1 310 11 U 0.52 U 310 NA NA NA NA NA NA NA
153-001-002 153-0002 Apr-95 3 - 3.5 NA NA NA NA NA 0.01 U 0.01 U 0.011 U 0.011 U NA NA
153-001-002 153-0002M Apr-95 0.5 - 1 730 11 U 0.55 U 730 NA NA NA NA NA NA NA
153-001-003 153-0003 Apr-95 1 - 1.5 23 10 U 0.5 U 23 YJ NA NA NA NA NA NA NA
153-001-003 153-0003M Apr-95 1 - 1.5 ND 1.1 U 0.53 U 26 U NA NA NA NA NA NA NA
153-1W-001 1531-001 Jan-95 8 - 8.5 ND 12 U 0.6 U 24 U NA 0.01 U 0.01 U 0.012 U 0.012 U NA 15.8
153-1W-001 1531-001M Jan-95 8- 8.5 NA NA NA NA NA 0.01 U 0.01 U 0.01 U 0.03 NA 25 U
153-1W-002 1531-002 Jan-95 7- 7.5 202.4 12 U 2.4 ZJ 200 YJ NA 0.01 U 0.01 U 0.012 U 0.012 U NA 2.9
153-1W-002 1531-002M Jan-95 7- 7.5 NA NA NA NA NA 0.01 U 0.01 U 0.01 U 0.03 NA 25 U
211-1WPS3-001 211P-001 Jan-95 8.5-9 78 12 U 0.61 U 78YJ NA 0.01 U 0.01 U 0.012 U 0.012 U NA 3.8
211-1WPS3-001 211P-001M Jan-95 8.5-9 NA NA NA NA NA 0.01 U 0.01 U 0.01 U 0.03 NA 25 U
2! 1-SS-005 211M-005M May-95 10 - 11 168 38 0.6 U 130 NA 0.01 U 0.01 U 0.006 U 0.006 U NA 3.7
9S-CH1 9S-CH1 Jun-02 5-15 NA NA NA NA NA 0.01 U 0.01 U 0.0051 U 0.01 0.005 U 4.2
9S-CH2 9S-CH2 Jun-02 5- 15 NA NA NA NA NA 0.01 U 0.01 U 0.0053 U 0.011 0.005 U 3.3
9S-CH3 9S-CH3 Jun-02 5- 15 NA NA NA NA NA 0.01 U 0.01 0.12 0.367 0.007 U 44.6

B410-5 B410-5 [0.5-1.0] Jul-90 0.5 - 1 NA NA NA NA NA NA NA NA NA NA 3.5 U
B410-5 B410-5 [2.0-2.5] Jul-90 2- 2.5 NA NA NA NA NA 0.01 U 0.02 0.005 U 0.005 U NA NA
B410-5 B410-5 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA NA NA NA NA NA 3.5 U
B410-5 B410-5 [5.0-5.5] Jul-90 5- 5.5 NA NA NA NA NA 0.01 U 0.04 0.005 U 0.005 U NA NA
B410-5 B410-5 [5.5-6.0] Jul-90 5.5 - 6 NA NA NA NA NA NA NA NA NA NA 3.9 U
B410-5 B410-5 [8.0-8.5] Jul-90 8- 8.5 NA NA NA NA NA 0.01 U 0.01 U 0.006 U 0.006 U NA NA
B410-5 B410-5 [8.5-9.0] Jul-90 8.5 - 9 NA NA NA NA NA NA NA NA NA NA 4.1 U
B410-5 B410-5 [10.5-11.0] Jul-90 10.5- 11 NA NA NA NA NA 0.01 U 0.03 0.006 U 0.006 U NA NA
B410-5 B410-5 [11.0-11.5] Jul-90 11 - 11.5 NA NA NA NA NA NA NA NA NA NA 13.4
B410-5 B410-5 [11.5-12.0] Jul-90 11.5 - 12 NA NA NA NA NA NA NA NA NA NA 16.2
B410-5 B410-5 [14.0-14.5] Jul-90 14- 14.5 NA NA NA NA NA 0.01 U 0.05 0.006 U 0.006 U NA NA
B410-5 B410-5 [14.5-15.0] Jul-90 14.5 - 15 NA NA NA NA NA NA NA NA NA NA 8.2
B410-7 B410-7 [1.Q-1.5] Jul-90 1 - 1.5 NA NA NA NA NA NA NA NA NA NA 5.2 U
B410-7 B410-7 [2.5-3.0] Jul-90 2.5- 3 NA NA NA NA NA 0.03 U 0.73 D 0.027 U 0.027 U NA NA
B410-7 B410-7 [3.0-3.5] Jul-90 3 - 3.5 NA NA NA NA NA NA NA NA NA NA 5.4 U
B410-7 B410-7 [5.5-6.0] Jul-90 5.5-6 NA NA NA NA NA 0.01 U 0.11 0.006 U 0.006 U NA NA
B410-7 B410-7 [6.0-6.5] Jul-90 6 - 6.5 NA NA NA NA NA NA NA NA NA NA 6.2 U
B410-7 B410-7 [8.5-9.0] Jul-90 8.5 - 9 NA NA NA NA NA 0.01 U 0.06 0.007 U 0.007 U NA NA
B410-7 B410-7 [9.0-9.5] Jul-90 9 - 9.5 NA NA NA NA NA NA NA NA NA NA 10.9
B410-7 B410-7 [11.0-11.5] Jul-90 11 - 11.5 NA NA NA NA NA 0.01 U 0.03 0.007 U 0.007 U NA NA
B410-7 B410-7 [11.5-12.0] Jul-90 11.5 - 12 NA NA NA NA NA NA NA NA NA NA 6.8 U
B410-7 B410-7 [14.5-15.0] Jul-90 14.5 - 15 NA NA NA NA NA 0.01 U 0.01 0.007 U 0.007 U NA NA
B410-7 B410-7 [15.0-15.5] Jul-90 15 - 15.5 NA NA NA NA NA NA NA NA NA NA 6 U
B410-8 B410-8 [1.0-1.5] Jul-90 1 - 1.5 NA NA NA NA NA NA NA NA NA NA 5.3 U
B410-8 B410-8 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA 0.01 U 0.01 0.006 U 0.006 U NA NA
B410-8 B410-8 [3.0-3.5] Jul-90 3 - 3.5 NA NA NA NA NA NA NA NA NA NA 5.2 U
B410-8 B410-8 [4.0-4.5] Jul-90 4 - 4.5 NA NA NA NA NA 0.01 U 0.02 0.005 U 0.005 U NA NA



TABLEF-3-1: SOILANALYTICALDATA- SITE9
Appendix F - TPH Risk Evaluation for CERCLA Sites 9, 13, 19, and 23
Page 2 of 3

Sample Concentration (mg/kg)
Point Name Sample Identification Date Depth (feet) TTPH TPH-d TPH-_] TPH-mo Jet Fuel Benzene Toluene Ethylbenzene Xylene MTBE Lead

B410-8 B410-8 [4.5-5.0] Jul-90 4.5 - 5 NA NA NA NA NA NA NA NA NA NA 5.2 U
B410-8 B410-8 [5.5-6.0] Jul-90 5.5- 6 NA NA NA NA NA 0.01 U 0.03 0.005 U 0.005 U NA NA
B410-8 B410-8 [6.0-6.5] Jul-90 6 - 6.5 NA NA NA NA NA NA NA NA NA NA 5.8 U
B410-8 B410-8 [7.0-7.5] Jul-90 7 - 7.5 NA NA NA NA NA 0.01 U 0.02 0.002 J 0.029 NA NA
B410-8 B410-8 [7.5-8.0] Jul-90 7.5 - 8 NA NA NA NA NA NA NA NA NA NA 5.8 U
B410-8 B410-8 [8.5-9.0] Jul-90 8.5 - 9 NA NA NA NA NA NA 0 J NA NA NA NA
B410-8 B410-8 [9.0-9.5] Jul-90 9 - 9.5 NA NA NA NA NA NA NA NA NA NA 6 U
B410-9 B410-9 [1.0-1.5] Jul-90 1 - 1.5 NA NA NA NA NA NA NA NA NA NA 9.1
B410-9 B410-9 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA 0.01 U 0 J 0.005 U 0.005 U NA NA
B410-9 B410-9 [3.0-3.5] Jul-90 3 - 3.5 NA NA NA NA NA NA NA NA NA NA 5.1 U
B410-9 B410-9 [5.5-6.0] Jul-90 5.5- 6 NA NA NA NA NA 0.01 U 0.04 0.006 U 0.006 U NA NA
B410-9 B410-9 [6.0-6.5] Jul-90 6 - 6.5 NA NA NA NA NA NA NA NA NA NA 5.9 U
B410-9 B410-9 [8.5-9.0] Jul-90 8.5- 9 NA NA NA NA NA 0.01 U 0.01 0.006 U 0.006 U NA NA
B410-9 B410-9 [9.0-9.5] Jul-90 9 - 9.5 NA NA NA NA NA NA NA NA NA NA 6.3 U
B410-9 B410-9 [11.5-12.0] Jul-90 11.5- 12 NA NA NA NA NA 0.01 U 0.01 0.007 U 0.007 U NA NA
B410-9 B410-9 [12.0-12.5] Jul-90 12 - 12.5 NA NA NA NA NA NA NA NA NA NA 6.5 U
B410-9 B410-9 [14.5-15.0] Jul-90 14.5 - 15 NA NA NA NA NA 0.01 U 0.02 0.007 U 0.007 U NA NA
B410-9 B410-9 [15.0-15.5] Jul-90 15 - 15.5 NA NA NA NA NA NA NA NA NA NA 12.9
CPT-S09-05 280-S09-004 Se3-94 0-0.5 NA NA NA NA NA 0.01 U 0.01 U 0.011 U 0.002 J NA 3.4
CPT-S09-05 280-S09-005 Se3-94 2.5-3 NA NA NA NA NA 0.01 U 0.01 U 0.011 U 0.011 U NA 2.4
CPT-S09-05 280-S09-006 Se3-94 4.7 - 5.2 NA NA NA NA NA 0.01 U 0 J 0.16 0.086 NA 10.4
CPT-S09-06 280-S09-007 Se3-94 0- 0.5 NA NA NA NA NA 0.01 U 0.01 U 0.011 U 0.011 U NA 2.4
CPT-S09-06 280-S09-008 Se>94 2.5- 3 NA NA NA NA NA 0.01 U 0.01 U 0.011 U 0.011 U NA 2.1
CPT-S09-06 280-S09-009 Se>94 4.7- 5.2 NA NA NA NA NA 0.01 U 0.01 U 0.011 U 0.011 U NA 2.6
CPT-S09-07 280-S09-010 Se3-94 0 - 0.5 NA NA NA NA NA 0.12 U 0.12 U 0.12 U 0.12 U NA 5.8
CPT-S09-07 280-S09-011 Se3-94 2.5 - 3 NA NA NA NA NA 0.05 U 0.05 U 0.054 U 0.24 NA 4.3
CPT-S09-07 280-S09-012 Se>94 5- 5.5 NA NA NA NA NA 0.01 U 0.01 U 0.011 U 0.011 U NA 2.6
CPT-S09-08 280-S09-013 Se>94 0- 0.5 NA NA NA NA NA 0.05 U 0.05 U 0.053 U 0.053 U NA 4.5
CPT-S09-08 280-S09-014 Se>94 2.5 - 3 NA NA NA NA NA 0.05 U 0.05 U 0.052 U 0.12 NA 3
CPT-S09-08 280-S09-015 Se>94 5 - 5.5 NA NA NA NA NA 0.06 U 0.06 U 0.057 U 2.9 NA 22.2 J
CPT-S09-09 280-S09-016 Se>94 0 NA NA NA NA NA 0.01 U 0.01 U 0.011 U 0.011 U NA 3
CPT-S09-09 280-S09-017 Se3-94 2.5 NA NA NA NA NA 0.01 U 0.01 U 0.011 U 0.011 U NA 2.3
CPT-S09-09 280-S09-018 Se3-94 5 NA NA NA NA NA 0.01 U 0.01 U 0.011 U 0.011 U NA 2.5
CPT-S09-10 280-S09-019 Se3-94 0 - 0.5 NA NA NA NA NA 0.05 U 0.05 J 0.2 3.1 NA 6.8 J
CPT-S09-10 280-S09-020 Se 3-94 2.5 - 3 NA NA NA NA NA 0.05 U 0.05 U 0.052 U 0.039 J NA 2.1 UJ
CPT-S09-10 280-S09-021 Se 3-94 5 - 5.5 NA NA NA NA NA 0.06 U 0.06 U 0.055 U 0.33 NA 2.4 UJ
M09-06 280-S09-167 Nov-94 1 -2 NA NA NA NA NA 0.01 U 0.01 U 0.011 U 0.011 U NA 1.3
M09-06 280-S09-168 Nov-94 2.5 - 3.5 NA NA NA NA NA 0.01 U 0 J 0.011 U 0.011 U NA 1.6
M09-06 280-S09-169 Nov-94 5.5- 6.5 NA NA NA NA NA 0.01 U 0.01 U 0.011 U 0.011 U NA 2.8
MW410-1 MW410-1 [0.5-1.0] Jul-90 0.5 - 1 NA NA NA NA NA NA NA NA NA NA 3.5 U
MW410-1 MW410-1 [2.0-2.5] Jul-90 2- 2.5 NA NA NA NA NA 0.01 U 0.05 0.005 U 0.005 U NA NA
MW410-1 MW410-1 [3.0-3.5] Jul-90 3 - 3.5 NA NA NA NA NA NA NA NA NA NA 3.5 U
MW410-1 MW410-1 [5.5-6.0] Jul-90 5.5-6 NA NA NA NA NA 0.01 U 0.06 0.006 U 0.006 U NA NA

( ( (
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TABLE F-3-1: SOIL ANALYTICAL DATA - SITE 9
Appendix F - TPH RiskEvaluation for CERCLA Sites9, 13, !9, and 23
Page 3 of 3

Sample Concentration (mg/k_)
Point Name Sample Identification Date Depth (feet) TTPH TPH-d TPH-9 TPH-mo Jet Fuel Benzene Toluene Ethylbenzene Xylene MTBE Lead

MW410-1 MW410-1 [6.5-7.0] Jul-90 6.5- 7 NA NA NA NA NA NA NA NA NA NA 4.1 U
MW410-1 MW410-1 [7.0-7.5] Jul-90 7 - 7.5 NA NA NA NA NA 0.01 U 0.04 0.007 U 0.007 U NA NA
MW410-1 MW410-1 [7.5-8.0] Jul-90 7.5 - 8 NA NA NA NA NA NA NA NA NA NA 4 U
MW410-1 MW410-1 [8.0-8.5] Jul-90 8 - 8.5 NA NA NA NA NA NA NA NA NA NA 4 U
MW410-1 MW410-1 [11.0-11.5] Jul-90 11 - 11.5 NA NA NA NA NA 0.01 U 0.03 0.006 U 0.006 U NA NA
MW410-1 MW410-1 [12.5-13.0] Jul-90 12.5 - 13 NA NA NA NA NA NA NA NA NA NA 10
MW410-1 MW410-1 [14.0-14.5] Jul-90 14 - 14.5 NA NA NA NA NA 0.01 U 0.02 0.006 U 0.006 U NA NA
MW410-1 MW410-1 [14.5-15.0] Jul-90 14.5 - 15 NA NA NA NA NA NA NA NA NA NA 4.4 U
MW410-2 MW410-2 [1.5-2.0] Jul-90 1.5 -2 NA NA NA NA NA NA NA NA NA NA 5.2 U
MW410-2 MW410-2 [3.0-3.5] Jul-90 3 - 3.5 NA NA NA NA NA 0.01 U 0.08 0.005 U 0.005 U NA NA
MW410-2 MW410-2 [3.5-4.0] Jul-90 3.5 - 4 NA NA NA NA NA NA NA NA NA NA 7
MW410-2 MW410-2 [6.0-6.5] Jul-90 6 - 6.5 NA NA NA NA NA 0.01 U 0.01 0.005 U 0.005 U NA NA
MW410-2 MW410-2 [6.5-7.0] Jul-90 6.5 - 7 NA NA NA NA NA NA NA NA NA NA 5.6 U
MW410-2 MW410-2 [9.0-9.5] Jul-90 9 - 9.5 NA NA NA NA NA 0.01 U 0.01 0.006 U 0.006 U NA NA
MW410-2 MW410-2 [9.5-10.0] Jul-90 9.5 - 10 NA NA NA NA NA NA NA NA NA NA 6 U
MW410-2 MW410-2 [12.0-12.5] Jul-90 12 - 12.5 NA NA NA NA NA 0.01 U 0.01 0.006 U 0.006 U NA NA
MW410-2 MW410-2 [12.5-13.0] Jul-90 12.5 - 13 NA NA NA NA NA NA NA NA NA NA 6.1 U
MW410-2 MW410-2 [15.0-15.5] Jul-90 15- 15.5 NA NA NA NA NA 0.01 U 0.01 0.006 U 0.006 U NA NA
MW410-2 MW410-2 [15.5-16.0] Jul-90 15.5 - 16 NA NA NA NA NA NA NA NA NA NA 8.6

Notes:

J Indicates an estimatedconcentrationvalue TPH-d Total petroleumhydrocarbonsas d(esel

mg/kg Milligramsper kilogram TPH-g Total petroleumhydrocarbonsas gasoline

MTBE Methyltertiary butyl ether TPH-moTotal petroleumhydrocarbonsas motor oil

NA Not analyzed TTPH Totaltotal petroleumhydrocarbons(sum of all TPH fractions)
ND Not detected U Indicatescompoundwas analyzedfor but not detectedabove the concentrationlisted

TPH Total petroleumhydrocarbon UJ Indicates compoundwas analyzedfor but not detectedabove the estimatedconcentrationlisted



TABLE F-3-2: GROUNDWATER ANALYTICAL DATA - SITE 9
Appendix F - TPH Risk Evaluation for CERCLA Sites 9, 13, 19, and 23
Page 1 of 4

Concentration (mg/L)
Sample Distance to Distance to

Sample Depth Shoreline Storm Drain

Point Name Sample Identification Date (feet) (feet) (feet) TTPH TPH-d TPH-g TPH-mo Jet Fuel Benzene Toluene Ethylbenzene Xylenes MTBE Lead
154-006-024 154-0038 Oct-95 7.5 - 8.5 915 12 ND 0.1 U 0.05 UJ 0.2 U NA 0.0005 UJ 0.001 UJ 0.001 UJ 0.001 UJ NA 0.0013 U
154-SN-007 154S-015 Oct-95 9 - 9 825 60.5 1.7 J 0.05 UJ 2.8 J NA 0.0005 UJ 0.001 UJ 0.001 UJ 0.001 UJ NA NA
154-SN-008 154S-018 Oct-95 8- 9 815 33.3 ND 0.1 U 0.05 UJ 0.2 U NA 0.0005 UJ 0.001 UJ 0.001 UJ 0.001 UJ NA NA
154-SN-009 154S-021 Oct-95 9- 9 867 33.5 ND 0.1 U 0.05 UJ 0.2 U NA 0.0005 UJ 0.001 UJ 0.001 UJ 0.001 UJ NA NA
3-J 385-S09-036 Jul-01 0 962 0 NA NA NA NA NA 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
9-1 9-1-10 Jun-02 8 - 12 1 080 25 NA NA NA NA NA 0.0027 0.00056 J 0.0063 0.0194 0.001 U
9-1 9-1-20 Jun-02 18- 22 1 080 25 NA NA NA NA NA 0.001 U 0.001 U 0.0016 0.0087 0.001 U NA
9-1 9-1-30 Jun-02 28 - 32 1 080 25 NA NA NA NA NA 0.001 U 0.001 U 0.00062 J 0.00305 J 0.001 U NA
9-1 9-1-40 Jun-02 38- 42 1 080 25 NA NA NA NA NA 0.001 U 0.00058 J 0.001 U 0.0013 0.001 U NA
9-2 9-2-10 Jun-02 8- 10 1 150 20 NA NA NA NA NA 0.001 U 0.0032 0.004 0.036 0.001 U NA
9-2 9-2-20 Jun-02 18- 22 1 150 20 NA NA NA NA NA 0.001 U 0.00059 J 0.001 U 0.001 U 0.001 U NA
9-2 9-2-30 Jun-02 28- 32 1 150 20 NA NA NA NA NA 0.001 U 0.0054 0.0063 0.063 0.001 U NA
9-2 9-2-40 Jun-02 38 - 42 1,150 20 NA NA NA NA NA 0.001 U 0.0011 0.00095 J 0.0101 0.001 U NA
9-3 9-3-20 Jun-02 18- 22 1,060 1 NA NA NA NA NA 0.001 U 0.00052 J 0.001 U 0.001 U 0.001 U NA
9-3 9-3-30 Jun-02 28- 32 1,060 1 NA NA NA NA NA 0.001 U 0.00057 J 0.001 U 0.001 U 0.001 U NA
9-3 9-3-40 Jun-02 38 -42 1,060 1 NA NA NA NA NA 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U NA
9-3 9-3-55 Jul-02 53- 57 1,060 1 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U NA
9-3 9-3-63 Jul-02 61- 65 1,060 1 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U NA
9S-CH1 9S-CH1-10 Jun-02 8- 12 1,150 10 NA NA NA NA NA 0.001 U 0.001 U 0.0014 0.001 U NA
9S-CH1 9S-CH1-20 Jun-02 18-22 1,150 10 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U NA
9S-CH1 9S-CH1-30 Jun-02 28- 32 1,150 10 NA NA NA NA NA 0.001 U 0.00053 J 0.001 U 0.001 U 0.001 U NA

9S-CH2 9S-CH2-10 Jun-02 8- 12 1,150 10 NA NA NA NA NA
0.001 U 0.001 U O.00226J 0.001 U NA

9S-CH2 9S-CH2-20 Jun-02 18 - 22 1,150 10 NA NA NA NA NA 0.001 U 0.00067 J 0.0019 0.0138 0.001 U NA
9S-CH2 9S-CH2-30 Jun-02 28- 32 1,150 10 NA NA NA NA NA 0.001 U 0.0013 0.001 U 0.0019 0.001 U NA
9S-CH2 9S-CH2-40 Jun-02 38-42 1,150 10 NA NA NA NA NA 0.002 U 0.0011 J 0.0017 J 0.0117 0.002 U NA
9S-CH3 9S-CH3-10 Jun-02 8 - 12 1,090 30 NA NA NA NA NA 0.0007 J 0.12 0.001 U 0.001 U NA
9S-CH3 9S-CH3-10D Jun-02 8- 22 1,090 30 NA NA NA NA NA 0.00061 J 0.15 0.001 U 0.001 U NA
9S-CH3 9S-CH3-20 Jun-02 8- 12 1,090 30 NA NA NA NA NA 0.001 U 0.001 U 0.009 0.00318 J 0.001 U NA
9S-CH3 9S-CH3-30 Jun-02 28 - 32 1,090 30 NA NA NA NA NA 0.00064 J 0.0023 0.018 0.006 0.001 U NA
9S-CH3 9S-CH3-40 Jun-02 38 - 42 1,090 30 NA NA NA NA NA 0.00092 J 0.0017 0.043 0.0094 0.001 U NA
9S-CH4 9S-CH4-10 Jun-02 8 - 12 1,150 20 NA NA NA NA NA 0.0012 0.00052 J 0.0015 0.001 U NA
9S-CH4 9S-CH4-20 Jun-02 18-22 1,150 20 NA NA NA NA NA 0.001 U 0.0011 0.001 U 0.0013 0.001 U NA
9S-CH4 9S-CH4-30 Jun-02 28- 32 1,150 20 NA NA NA NA NA 0.001 U 0.0016 0.0015 0.007 0.001 U NA
9S-CH4 9S-CH4-40 Jun-02 38 - 42 1,150 20 NA NA NA NA NA 0.00058 J 0.0017 0.0017 0.0078 0.001 U NA
D09-01 280-S09-100 Dec-94 50- 60 1,060 19.3 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.02 U
D09-01 280-S09-107 Feb-95 50- 60 1,060 19.3 ND 0.1 U NA 0.5 U 0.1 U 0.001 UJ 0.001 U 0.001 U 0.001 U NA
D09-01 280-S09-108 Jun-95 50- 60 1,060 19.3 NA NA NA NA NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0065 U
D09-01 280-S09-109 Sep-95 50- 60 1,060 19.3 NA NA NA NA NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0022 U
D09-01 108-S09-003 Nov-97 50- 60 1,060 19.3 NA NA NA NA NA 0.0005 UJ 0.001 UJ 0.001 UJ 0.001 UJ NA 0.065 U
D09-01 108-S09-004 Feb-98 50- 60 1,060 19.3 NA NA NA NA NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.003 UJ
D09-01 108-S09-007 May-98 50- 60 1,060 19.3 NA NA NA NA NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0005 UJ
D09-01 108-S09-010 Aug-98 50- 60 1,060 19.3 NA NA NA NA NA 0.0005 UJ 0.001 UJ 0.001 UJ 0.001 UJ NA 0.0017 U
D09-01 385-S09-031 Jun-01 50 - 60 1,060 19.3 ND 0.1 U 0.05 UJ 0.1 U 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
D09-01 D09-01-A1136 Jun-02 50 - 60 1,060 19.3 ND 0.05 UJ 0.04 U 0.3 UJ 0.05 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.003 U
D09-01 D09-01-A1338 Sep-02 50 - 60 1,060 19.3 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0001 U NA
D09-01 D09-01-A1637 Dec-02 50 - 60 1,060 19.3 ND 0.05 U 0.05 U 0.3 U 0.05 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00058 B1
D09-01 D09-01-A1992 Apr-03 50- 60 1,060 19.3 ND 0.05 U 0.02 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U NA
DHP-S09-01 280-S09-053 Jul-94 25.8 1,030 3.4 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0012 U
DHP-S09-02 280-S09-054 Jul-94 30 1,060 12.1 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0012 U
DHP-S09-03 280-S09-055 Jul-94 24 1,090 67 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U NA 0.006
DHP-S09-05 280-S09-058 Aug-94 23 - 26 1,100 5 NA NA NA NA NA 0.0005 U 0.002 U 0.002 U 0.002 U NA 0.002 UJ



TABLE F-3-2: GROUNDWATER ANALYTICAL DATA - SITE 9
Appendix F - TPH Risk Evaluation for CERCLA Sites 9, 13, 19, and 23
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Concentration (mg/L) __
Sample Distance to Distance to

Sample Depth Shoreline Storm Drain
Point Name Sample Identification Date (feet) (feet) (feet) TTPH TPH-d TPH-g TPH-mo Jet Fuel Benzene Toluene Ethylbenzene Xylenes MTBE Lead

DHP-S09-06 280-S09-059 Sep-94 8- 11 1,060 2.2 NA NA NA NA NA 0.01 U 0,23 0.086 0.34 NA 0.0012 UJ
DHP-S09-07 280-S09-062 Sep-94 21-24 1,120 50.5 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0015 UJ
DHP-S09-08 280-S09-064 Sep-94 24 1,260 8 NA NA NA NA NA 0.0009 J 0.001 U 0.001 U 0.001 U NA 0.0012 U
DHP-S09-09 280-S09-066 Sep-94 22- 25 1,100 46 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0012 U
DHP-S09-10 280-S09-068 Sep-94 27- 30 1,185 11.3 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0012 U
DHP-S09-11 280-S09-094 Aug-94 20- 24 1,300 31 NA NA NA NA NA 0.0005 U 0.002 U 0.002 U 0.002 U NA 0.0012 U
DHP-S09-12 280-S09-096 Aug-94 22.5 - 26 1,300 14 NA NA NA NA NA 0.0005 U 0.002 U 0.002 U 0.002 U NA 0.0025 UJ
M09-06 280-S09-049 Nov-94 4 - 14 1,160 35 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0015 U
M09-06 280-S09-050 Feb-95 4- 14 1,160 35 0.13 0.13 J 0.05 U 0.5 U 0.1 U 0.001 UJ - 0.001 U 0.001 U 0.001 U NA 0.001 U
M09-06 280-S09-051 Jun-95 4 - 14 1,160 35 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0013 U
M09-06 280-S09-052 Aug-95 4- 14 1,160 35 0.11 0.11 J 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0011 U
M09-06 108-S09-001 Nov-97 4 - 14 1,160 35 NA NA NA NA NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.00065 U
M09-06 108-S09-005 Feb-98 4 - 14 1,160 35 NA NA NA NA NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0006 U
M09-06 108-S09-009 May-98 4- 14 1 160 35 NA NA NA NA NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0005 U
M09-06 108-S09-012 Aug-98 4-14 1 160 35 NA NA NA NA NA 0.0005 UJ 0.001 UJ 0.001 UJ 0.001 UJ NA 0.0017 U
M09-06 385-S09-030 Jun-01 4 - 14 1 160 35 0.04 0.1 U 0.04 J 0.1 U 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
MW410-1 MW410-1 [08/21/90] Aug-90 5- 15 1 030 1.5 NA NA NA NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA
MW410-1 280-S09-026 Oct-94 5 - 15 1 030 1.5 0 0 J 0.05 U 1 U 0 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0015 U
MW410-1 280-S09-028 Jun-95 5 - 15 1 030 1.5 0.24 0.24 J 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0013 U
MW410-1 280-S09-028 Jun-95 5- 15 1 030 1.5 NA NA NA NA NA NA NA NA NA NA 0.0013 U
MW410-1 280-S09-030 Aug-95 5 - 15 1 030 1.5 0.25 0.25 J 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA NA
MW410-1 280-S09-030 Aug-95 5 - 15 1 030 1.5 NA NA NA NA NA NA NA NA NA NA 0.0011 J_
MW410-1 385-S09-025 Jun-01 5 - 15 1 030 1.5 0.16 0.1 U 0.06 J 0.1 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
MW410-1 MW410-1-A1149 Jun-02 5 - 15 1 030 1.5 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 4.3E-05 J
MW410-1 MW410-1-A1343 Sep-02 5 - 15 1,030 1.5 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U NA
MW410-1 MW410-1-A1650 Dec-02 5 - 15 1,030 1.5 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00037 U
MW410-1 MW410-1-A1996 Apr-03 5 - 15 1,030 1.5 ND 0.05 U 0.02 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U NA
MW410-2 MW410-2 [08/22/90] Aug-90 5 - 15 1,060 8 NA NA NA NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA 0.05 U
MW410-2 280-S09-031 Oct-94 5- 15 1,060 8 0.63 0.1 U 0.06 J 0.57 J 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.003 U
MW410-2 280-S09-032 Feb-95 5- 15 1,060 8 0.6 0.1 U 0.05 U 0.6 J 0.1 U 0.001 UJ 0.001 U 0.001 U 0.001 U NA 0.001 U
MW410-2 280-S09-033 Jun-95 5 - 15 1,060 8 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0013 U
MW410-2 280-S09-034 Aug-95 5-15 1,060 8 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0011 U
MW410-2 385-S09-026 Jun-01 5 - 15 1,060 8 0.92 0.83 D 0.09 J 0.1 U 0.1 U 0.0009 0.002 U 0.0003 J 0.002 U NA
MW410-2 MW410-2-A1150 Jun-02 5 - 15 1,060 8 0.09 0.05 U 0.09 0.3 U 0.05 U 0.0009 0.0005 U 0.0005 J 0.0005 U J 0.0011 J
MW410-2 MW410-2-A1344 Sep-02 5 - 15 1,060 8 0.16 0.05 U 0.16 0.3 U 0.05 U 0.0004 J 0.0096 0.042 NA
MW410-2 MW410-2-A1651 Dec-02 5 - 15 1,060 8 0.335 0.13 0.11 0.3 U 0.095 0.0006 0.0047 0.0038 0.00037 U
MW410-2 MW410-2-A1997 Apr-03 5 - 15 1,060 8 0.097 0.05 U 0.1 0.3 U 0.05 U 0.0009 0.0002 J 0.0008 0.0008 J 0.0042 NA
MW410-3 MW410-3 [08/21/90] Aug-90 5 - 15 1,096 59 NA NA NA NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA
MW410-3 280-S09-036 Oct-94 5- 15 1,096 59 0.89 0.1 U 0.05 U 0.89 J 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0015 U
MW410-3 280-S09-037 Feb-95 5- 15 1,096 59 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.001 UJ 0.001 U 0.001 U 0.001 U NA 0.001 U
MW410-3 280-S09-038 Jun-95 5- 15 1,096 59 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0013 U
MW410-3 280-S09-038 Jun-95 5 - 15 1,096 59 NA NA NA NA NA NA NA NA NA NA 0.0013 U
MW410-3 280-S09-039 Aug-95 5-15 1,096 59 ND 0.1 U 0.05 U 0.2 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0011 U
MW410-3 385-S09-027 Jun-01 5 - 15 1,096 59 ND 0.1 U 0.05 UJ 0.1 U 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
MW410-3 385-S09-028 Jun-01 5 - 15 1,096 59 ND 0.1 U 0.05 UJ 0.1 U 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
P-9-1WS-01 SITE9-020 Sep-02 - 1,150 10 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U 0.0028 P
P-9-MWI-01 SITE9-024 Sep-02 1,100 10 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.01 L, l
P-9-MWI-03 SITE9-018 Sep-02 1,150 60 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.003 B
P-9-MWl-04 SITE9-010 Sep-02 1,090 80 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.0022 B
P-9-MWI-05 SITE9-014 Sep-02 1,000 70 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.01 U
P-9-MWI-06 SITE9-008 Sep-02 1,000 60 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.01 U
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Concentration (mg/L)
Sample Distance to Distance to

Sample Depth Shoreline Storm Drain

Point Name Sample Identification Date (feet) (feet) (feet) TTPH TPH-d TPH-g TPH-mo Jet Fuel Benzene Toluene Ethylbenzene Xylenes MTBE Lead
P-9-MWI-07 SITE9-017 Sep-02 - 1,000 60 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.01 U
P-9-MWl-08 SITE9-013 Sep-02 - 1,000 80 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.0019 B
P-9-MWl-09 SITE9-015 Sep-02 - 1,100 70 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.0028 B
P-9-MWI-10 SITE9-016 Sep-02 - 1,000 70 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.1 U
P-9-MWS-01 SITE9-022 Sep-02 1,150 20 NA NA NA NA NA 0.001 U 0.0012 0.0026 0.001 U 0.002 B
P-9-MWS-02 SITE9-025 Sep-02 1,100 10 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.002 B
P-9-MWS-03 SITE9-019 Sep-02 1,150 10 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U 0.0028 B
P-9-MWS-04 SITE9-023 Sep-02 1,090 80 NA NA NA NA NA 0.001 U 0.09 0.009 J 0.001 U 0.0022 B
S09-DGS-DP01 385-S09-001 Jul-01 8- 10 1,095 0.6 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP01 385-S09-002 Jul-01 15- 17 1,095 0.6 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP01 385-S09-003 Jul-01 30- 32 1,095 0.6 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP02 385-S09-004 Jul-01 8- 10 930 54 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP02 385-S09-005 Jul-01 15 930 54 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP02 385-S09-006 Jul-01 35 930 54 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP02 385-S09-007 Jul-01 45 930 54 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP02 385-S09-008 Jul-01 60 930 54 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP02 385-S09-009 Jul-01 78 930 54 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP03 385-S09-010 Jul-01 10 855 106.5 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP03 385-S09-011 Jul-01 20 855 106.5 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP03 385-S09-012 Jul-01 35 855 106.5 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP03 385-S09-013 Jul-01 43 855 106.5 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA

385-S09-014 Jul-01 60 855 106.5 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP03

S09-DGS-DP03 385-S09-015 Jul-01 74 855 106.5 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP04 385-S09-019 Jul-01 50 1,184 33.5 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP04 385-S09-019A Jul-01 50 1,184 33.5 NA NA NA NA NA 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
S09-DGS-DP04 385-S09-020 Jul-01 65 1,184 33.5 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP04 385-S09-021 Jul-01 80 1,184 33.5 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP04 385-S09-022 Jul-01 8- 10 1,184 33.5 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP04 385-S09-023 Jul-01 15- 17 1,184 33.5 NA NA NA NA NA 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP04 385-S09-024 Jul-01 25-27 1,184 33.5 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP05 385-S09-016 Aug-01 7 - 9 1,200 41 NA NA NA NA NA 0.02 0.055 0.293 0.001 U NA
S09=DGS-DP05 385-S09-017 Aug-01 15-17 1,200 41 NA NA NA NA NA 0 00_ 0.0031 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP05 385-S09-017A Aug-01 15- 17 1,200 41 NA NA NA NA NA 0_02 0.005 0.0007 J 0.002 0.005 U NA
S09-DGS-DP05 385-S09-018 Aug-01 25-27 1,200 41 NA NA NA NA NA 0.001 U 0.0048 0.001 U 0.004 0.001 U NA
S09-DGS-DP07 385-S09-043 Aug-01 7 975 7.3 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP07 385-S09-044 Aug-01 15 975 7.3 NA NA NA NA NA 0.0009 J 0.001 0.001 U 0.002 U 0.001 U NA

S09-DGS-DP08 385-S09-045 Aug-01 7 910 168 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U NA
S09-DGS-DP08 385-S09-046 Aug-01 15 910 168 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U NA
S09-DGS-DP08 385-S09-047 Aug-01 30 910 168 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP08 385-S09-048 Aug-01 45 910 168 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP09 385-S09-049 Aug-01 7 1,020 81 NA NA N# NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP09 385-S09-050 Aug-01 15 1,020 81 NA NA N# NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP09 385-S09-050A Aug-01 15 1,020 81 NA NA Nh NA NA 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
S09-DGS-DP09 385-S09-051 Aug-01 30 1,020 81 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP09 385-S09-052 Aug-01 45 1,020 81 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA

S09-DGS-DP09 385-S09-057 Aug-01 59 1,020 81 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NAS09-DGS-DP10 385-S09-054 Aug-01 30 950 102 NA NA Nf NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP10 385-S09-055 Aug-01 45 950 102 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP10 385-S09-055A Aug-01 45 950 102 NA NA NA NA NA 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
S09-DGS-DP10 385-S09-056 Aug-01 58 950 102 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S09-DGS-DP11 385-S09-058 Aug-01 30- 32 935 98 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
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Concentration (mg/L) _
Sample Distance to Distance to

Sample Depth Shoreline Storm Drain
Point Name Sample Identification Date (feet) (feet) (feet) TTPH TPH-d TPH-g TPH-mo Jet Fuel Benzene Toluene Ethylbenzene Xylenes MTBE Lead

S09-DGS-DP12 385-S09-059 Sep-01 30 - 32 910 94 NA NA NA NA NA 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U NA
S09-DGS-VE01 385-S09-034 Aug-01 8.5- 10 958 2.7 ND 0.2 U 0.05 U 0.2 U NA 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U NA
SliP-S09-05 280-S09-057 Aug-94 7 - 10 1,100 0.5 NA NA NA NA NA 0.0005 U 0.0003 J 0.004 J 0.006 J NA 0.0012 U
SliP-S09-07 280-S09-061 Sep-94 8 - 11 1,120 46 NA NA NA NA NA 0.007 0.007 0.041 NA 0.0012 U
SliP-S09-08 280-S09-063 Sep-94 11 1,260 3.5 NA NA NA NA NA 0.0009 J 0.003 0.023 0.056 NA 0.0012 U
SHP-S09-09 280-S09-065 Sep-94 8- 11 1,100 50 NA NA NA NA NA 0.01 U 0.034 0.011 0.15 NA 0.0017 UJ
SHP-S09-10 280-S09-067 Sep-94 11 1,186 11 NA NA NA NA NA 0.1 U 0.12 1.2 NA
SHP-S09-11 280-S09-093 Aug-94 15 1,300 36.3 NA NA NA NA NA 0.0005 U 0.0002 J 0.002 U 0.002 U NA 0.0012 U
SHP-S09-12 280-S09-095 Aug-94 8 1,300 17.6 NA NA NA NA NA 0.0006 U 0.002 U 0.002 U 0.002 U NA 0.0082 UJ

Notes:

Bold Indicates preliminary remediation criteria presented in Table F-2-1or free product criteria is exceeded.
D Resembles a diesel fuel pattern
J Indicates an estimated concentration value

mg/L Milligrams per liter
MTBE Methyl tertiary butyl ether
NA Not analyzed

ND Not detected at the total petroleum hydrocarbon detection limits
TPH Total petroleum hydrocarbon
TPH-d Total petroleum hydrocarbons as diesel

TPH-g Total petroleum hydrocarbons as gasoline ,if

TPH-mo Total petroleum hydrocarbons as motor oil •
TTPH Total total petroleum hydrocarbons (sum of all TPH fractions)

U Indicates compound was analyzed for but not detected above the concentration listed
UJ Indicates compound was analyzed for but not detected above the estimated concentration listed

(
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RWQCB LOW-RISK CRITERIA
FUEL SITE MET EXPLANATION

CLOSURE CRITERIA

The leak and source(s) True SinceApril 1997, Alameda Pointceased all naval
have been removed operations,therebyeliminatingpossiblesourcesof

contaminationassociatedwithaircraftmaintenanceand
operationactivities. Inaddition,all abovegroundstorage
tanks have been removedfromCERCLA Site 9. Floating
product(a possiblegroundwatersource)is not present at
CERCLA Site 9.

The site has been True Multiple investigations that assessed possible TPH
adequately contamination were conducted at Site 9 (see Tables F-3-1
characterized and F-3-2). Soil and groundwater have been adequately

characterized, and no data gaps were identified during this
evaluation.

Little or no True At Site 9, TPH-associated constituents exceeded PRC for
groundwater impact potential exposure to marine ecological receptors through
currently exists, and no the storm drain exposure pathway. Recent data did not
contaminants are indicate detections exceeding PRC; therefore, corrective
found at levels above action is not warranted for potential exposure to marine
applicable water ecological receptors through the storm drain exposure
quality objectives pathway.

No water wells, deeper False Although no drinking water wells are located within Site 9,
drinking water aquifers, and groundwater at Site 9 is greater than 250 feet from the
surface water, or other nearest shoreline, groundwater at Site 9 is designated as
sensitive receptors are part of the southeastern region, and is considered a potential
likely to be impacted drinking water source. TPH-associated constituents

exceeded PRC for groundwater as a potential drinking water
source; therefore, corrective action may be warranted for
groundwater as a potential drinking water source.

The site presents no False Potential reuse for Site 9 includes residential homes mixed
significant risk to with offices, retail, service commercial, research and
human health development, or light industrial areas. TPH-associated

constituents in soil exceeded PRC for residential reuse, and
TPH-associated constituents in groundwater were screened
against residential PRC for volatilization of constituents to
indoor air; therefore, the site presents a significant risk to
human health.

The site presents no True The site is located greater than 250 feet from the nearest
significant risk to the shoreline. Based on exposure pathways evaluated for
environment marine ecological receptors, TPH-associated constituent

concentrations in soil and groundwater samples collected
from Site 9 indicate that there is no significant risk to the
environment from groundwater discharging to the storm
drain.

The dissolved False Benzene, toluene, and MTBE contaminants exist in the
groundwater plume is groundwater at Site 9. The samples appear to be located
not migrating sporadically across the site.
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Notes:

CERCLA ComprehensiveEnvironmentalResponse,Compensation,and LiabilityAct
OU OperableUnit
MTBE Methyl tertiary butyl ether
PRC Preliminary remediation criteria
RWQCB Regional Water Quality Control Board
TPH Total petroleum hydrocarbons
TPH-associated constituents TPH-diesel range, -gasoline range, -jet fuel range, and -motor oil range; benzene; toluene;

ethylbenzene; xylenes; methyl tertiary butyl ether; and lead
TTPH Total TPH



TABLE F-4-1: SOIL ANALYTICAL DATA- SITE 13
Appendix F - TPH Risk Evaluationfor CERCLASites9, 13, 19,and 23
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Sample Depth
Point Name Sample Identification Sample Date (feet) TTPH TPH-d TPH-g TPH-mo Jet Fuel Benzene Toluene Ethylbenzene Xylene MTBE Lead

030-$19-001 030-$19-001 Oct-98 0-4.5 ND 11 U 0.56 U 11 U 11 U 0.011 U 0.011 U 0.011 U 0.011 U NA 2.5 UJ
030-$19-002 030-$19-002 Oct-98 0-3 570 110 U 0.55 U 570J 110 U 0.011 U 0.011 U 0.011 U 0.011 U NA 6.4
030-$19-003 030-$19-003 Oct-98 0-4 360 110 U 0.57 U 360 110 U 0.011 U 0.011 U 0.011 U 0.011 U NA 18.2
146-SS-001 146M-001M Feb-95 3-4 ND 50 U 50 U NA NA 0.01 U 0.01 U 0.01 U 0.03 U NA 25 U
147-SS-001 147M-001M Feb-95 2 - 2.5 ND 50 U 50 U NA NA 0.01 U 0.01 U 0.01 U 0.03 U NA 25 U
147-SS-002 147M-002M Feb-95 7- 8 ND 50 U 50 U NA NA 0.01 U 0.01 U 0.01 U 0.03 U NA 25 U
147-SS-003 147M-003M May-95 5.5- 6.5 2,045 2,000 45 1,500 U NA 0.029 U 0.029 U 0.029 U 0.029 U NA 23.8
147-SS-004 147M-004M Feb-95 6- 7 ND 50 U 50 U NA NA 0.01 U 0.01 U 0.01 U 0.03 U NA 25 U
210-1W-001 2101-001 Jan-95 3- 3.5 200 11 U 0.56 U 200 YJ NA 0.011 U 0.011 U 0.011 U 0.011 U NA 17.5 J
210-1W-001 2101-001M Jan-95 3 - 3.5 NA NA NA NA NA 0.4 U 0.4 U 0.4 U 1.2 U NA 25 U
210-1W-003 2101-003 Jan-95 5 - 5.5 1,280 960 YJ 320 ZJ 23 U NA 0.012 U 0.012 U 0.002 J 0.004 J NA 38 EJ
210-1W-003 2101-003M Jan-95 5- 5.5 NA NA NA NA NA 0.4 U 0.4 U 1.9 1.2 U NA 26
B-4 18591-1 Oct-89 5.5 ND 10 U 10 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U NA 9.3
B-5 18591-3 Oct-89 5 ND 10 U 10 U NA NA 0.005 U 0.005 U 0.0026 J 0.0036 J NA 2.5 U
B-6 18591-4 Oct-89 5.5 ND 10 U 10 U NA NA 0.25 U 0.25 U 0.25 U 0.25 U NA 2.5 U
B-8 18591-6 Oct-89 4.5 ND 10 U 10 U NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA 140
B-9 18591-7 Oct-89 5.5 ND 10 U 10 U NA NA 0.005 U 0.005 U .3.005 U 0.005 U NA 2.5 U
B-10 18591-8 Oct-89 4.5 ND 10 U 10 U NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA 2.5 U
B-11 18606-1 Nov-89 3.5 ND 10 U 10 U NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA 2.5 U
B-12 18607-1 Nov-89 5 55 55 J 10 U NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA NA
B-13 18606-2 Nov-89 3 65 65 J 10 U NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA 9.1
B-14 18607-2 Nov-89 4 490 490 100 U NA NA 0.01 U 0.01 U 0.01 U 0.01 U NA NA
B-14 18607-4 Nov-89 15 1,720 860 J 860 J NA NA 0.25 U 0.25 U 0.25 U 9.3 NA NA

NA 0.005 U 0.005 U 0.005 U 0.005 U NA NA
B-15 186O7-5 Nov-89 5.5 51 51 10 U NA
B-15 18620-1 Nov-89 5.5 NA NA NA NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA 3
B-16 18606-3 Nov-89 5 ND 10 U 10 U NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA 2.5 U
B-17 18607-6 Nov-89 5.5 ND 10 U 10 U NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA NA
B13-28 280-$13-001 Dec-94 1 -2 7,400 230 U 0.57 U 7,400 J 230 U 0.011 U 0.011 U 0.011 U 0.011 U NA 65.7
B13-28 280-$13-002 Dec-94 2.5 - 3.5 803 12 U 760 J 43 J 12 U 0.012 U 0.012 U 0.012 U 0.005 J NA 3
B13-28 280-$13-003 Dec-94 5.5- 6 10,860 60 U 9,310 J 1,550 J 60 U 0.06 U 0.06 U 0.021 J 0.062 NA 2.7
B13-29 280-S13-004 Dec-94 1 - 1.5 70,910 1,120 U 1,710 J 69,200 J 1120 U 0.026 0.009 J 0.097 0.24 NA 378
B13-29 280-$13-006 Dec-94 2.5 - 3.5 30,800 460 U 3,300 J 27,500 J 460 U 0.082 0.22 0.56 2.8 NA 39.8
B13-29 280-$13-007 Dec-94 5- 5.5 4,920 62 U 2,750 J 2,170 J 62 U 0.012 U 0.012 U 0.006 J 0.018 NA 4.3
B13-30 280-$13-008 Dec-94 1 - 2 297,320 5,810 U 320 J 297,000 J 5,810 U 0.012 U 0.012 U 0.012 U 0.012 U NA 207
B13-30 280-$13-009 Dec-94 2.5 - 3.5 8,330 480 U 780 J 7,550 J 480 U 0.003 J 0.005 J 0.003 J 0.021 NA 12.5
B13-30 280-$13-010 Dec-94 5- 5.5 7,490 120 U 810 J 6,680 J 120 U 0.061 U 0.061 U 5.1 38 NA 3.2
B13-31 280-$13-011 Dec-94 1 - 2 67,209 1,160 U 8.8 J 67,200 J 1,160 U 0.002 J 0.002 J 0.006 J 0.02 NA 167
B13-31 280-$13-012 Dec-94 2.5 - 3.5 3,340 120 U 140J 3,200 J 120 U 0.012 U 0.012 U 0.097 0.37 NA 3.8
B13-31 280-$13-013 Dec-94 4.5 - 5.5 600 12 U 160 J 440 J 12 U 0.012 U 0.012 U 0.15 0.54 NA 2.5
B13-32 280-$13-015 Aug-94 0.5- 1.5 57 13 U 0.63 U 57 J 13 U NA NA NA NA NA 431
B13-32 280-$13-016 Aug-94 2 - 3 1,248.9 12 U 8.9 J 1,240 J 12 U 0.012 U 0.001 J 0.01 J 0.028 NA 79.6
B13-32 280-$13-017 Aug-94 4- 5 2,920 2,620 J 300 J 1,440 U 570 U 0.011 U 0.008 J 0.16 2.9 NA 3.3
B13-38 ALA13B38-1 A3r-94 0 - 1.5 150 11 U NA 150 J NA NA NA NA NA NA 3
B13-38 ALA13B38-2 A3r-94 4.5 - 5 19 12 UJ NA 19 J NA NA NA NA NA NA 32.6
B13-38 ALA13B38-3 A3r-94 10- 10.5 ND 12 UJ NA 12 UJ NA NA NA NA NA NA 4.8
B13-38 ALA13B38-4 A3r-94 15.5 - 16 ND 12 UJ NA 12 UJ NA NA NA NA NA NA 2.1
B13-39 ALA13B39-1 A)r-94 3 - 3.5 ND 11 U NA 11 U NA NA NA NA NA NA 1.2

B13-39 ALA13B39-2 A3r-94 8- 8.5 ND 12 UJ NA 12 UJ NA NA NA NA NA NA 1.8B13-39 ALA13B39-3 A)r-94 11.5 - 12 64 17 UJ NA 64 J NA NA NA NA NA NA 22.8
B13-39 ALA13B39-4 A _r-94 14 - 14.5 36 15 UJ NA 36 J NA NA NA NA NA NA 22.9
B13-39 ALA13B39-5 A )r-94 16 - 16.5 ND 12 UJ NA 12 UJ NA NA NA NA NA NA 2.3
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Sample Depth (
Point Name Sample Identification Sample Date (feet) TTPH TPH-d TPH-g TPH-mo Jet Fuel Benzene Toluene Ethylbenzene Xylene MTBE Lead

B13-40 ALA13B40-1 A _r-94 0.5 - 1 230 12 U NA 230 J NA NA NA NA NA NA 1.3
B13-40 ALA13B40-2 A _r-94 4.5 - 5 ND 12 UJ NA 12 UJ NA NA NA NA NA NA 1.1
B13-40 ALA13B40-3 A_r-94 9.5 - 10 ND 12 UJ NA 12 UJ NA NA NA NA NA NA 8
B13-40 ALA13B40-4 A _r-94 13 - 13.5 65 14 UJ NA 65 J NA NA NA NA NA NA 46.9
B13-40 ALA13B40-5 Aar-94 15.5- 16 ND 12 UJ NA 12 UJ NA NA NA NA NA NA 2.4
B13-41 ALA13B41-1 Aar-94 0.5 - 1 270 210 U NA 270 J NA NA NA NA NA NA 4.7
B13-41 ALA13B41-2 A_r-94 4.5 - 5 ND 12 UJ NA 12 UJ NA NA NA NA NA NA 1.1
B13-41 ALA13B42-3 A_r-94 6.5 - 7 480 480 J NA 63 UJ NA NA NA NA NA NA 2.9
B13-41 ALA13B41-3 A_r-94 7 - 7.5 58,000 35,000 J NA 23,000 J NA NA NA NA NA NA 413
B13-41 ALA13B41-4 A_r-94 8 - 8.5 3,400 2,200 J NA 1,200 J NA NA NA NA NA NA 22.5
B13-41 ALA13B41-5 A_r-94 8.5 - 9 250 13 UJ NA 250 J NA NA NA NA NA NA 6.5
B13-41 ALA13B41-6 A_r-94 9 - 9.5 19,800 12,000 J NA 7,800 J NA NA NA NA NA NA 150
B13-41 ALA13B41-7 A _r-94 11 - 11.5 ND 12 UJ NA 12 UJ NA NA NA NA NA NA 2.5
B13-41 ALA13B41-8 A_r-94 15- 15.5 ND 12 UJ NA 12 UJ NA NA NA NA NA NA 1.9
B13-42 ALA13B42-1 A _r-94 3 - 3.5 ND 12 U NA 12 U NA NA NA NA NA NA 1.1
B13-42 ALA13B42-2 A _r-94 5.5 - 6 4,600 4,600 J NA 740 UJ NA NA NA NA NA NA 2.7
B13-42 ALA13B42-4 A _r-94 7.5 - 8 653 580 J NA 73 J NA NA NA NA NA NA 2.1
B13-42 ALA13B42-5 A _r-94 9.5 - 10 736 690 J NA 46 J NA NA NA NA NA NA 2.5
B13-42 ALA13B42-6 A _r-94 12.5 - 13 1,220 1,000 J NA 220 J NA NA NA NA NA NA 2.5
B13-42 ALA13B42-7 A)r-94 15.5- 16 28 28 J NA 12 UJ NA NA NA NA NA NA 1.8
B13-42 ALA13B42-8 A _r-94 19.5 - 20 11 11 J NA 12 UJ NA NA NA NA NA NA 1.8
B13-43 ALA13B43-1 A )r-94 3.5 - 4 ND 12 U NA 12 U NA NA NA NA NA NA 1
B13-43 ALA13B43-2 A )r-94 9.5 - 10 467 380 J NA 87 J NA NA NA NA NA NA 2.8 J
B13-43 ALA13B43-3 A Jr-94 12 - 12.5 520 450 J NA 70 J NA NA NA NA NA NA 2.4 _,
B13-43 ALA13B43-4 A)r-94 14.5- 15 ND 12 UJ NA 12 UJ NA NA NA NA NA NA 2
B13-44 ALA13B44-1 A )r-94 2 - 2.5 150 11 U NA 150 J 5.4 U NA NA NA NA NA 7.7
B13-44 ALA13B44-2 h )r-94 3.5 - 4 5,200 110 U NA 5,200 J 56 U NA NA NA NA NA 64.6
B13-44 ALA13B44-3 A,)r-94 6 - 6.5 830 12 U NA 830 J 5.8 UJ NA NA NA NA NA 93.1
B13-44 ALA13B44-4 h )r-94 8.5- 9 1,400 2,100 UJ NA 12 U 1,400 J NA NA NA NA NA 2
B13-44 ALA13B44-5 A )r-94 11.5-12 ND 12 U NA 12 U 5.9 UJ NA NA NA NA NA 2.8
B13-44 ALA13B44-6 h )r-94 14.5- 15 ND 12 U NA 12 U 5.9 UJ NA NA NA NA NA 2.6
B13-44 ALA13B44-6D A )r-94 15- 15.5 ND 12 U NA 12 U 5.8 UJ NA NA NA NA NA 2.5
B-IMF°01 IMF-01-02 Jul-90 2 - 2.5 NA NA NA NA NA NA NA NA NA NA 48.1
B-IMF-01 IMF-01-08 Jul-91 8 - 8.5 NA NA NA NA NA NA NA NA NA NA 148
B-IMF-01 IMF-01-10 Jul-91 9.5 - 10 NA NA NA NA NA NA NA NA NA NA 21.4
B-IMF-02 IMF-02°04 Jul-91 4 - 4.5 NA NA NA NA NA NA NA NA NA NA NA
B-IMF-02 IMF-02-06 Jul-91 6 - 6.5 NA NA NA NA NA NA NA NA NA NA 27.2
B-IMF-02 IMF-02-08 Jul-91 8 - 8.3 NA NA NA NA NA NA NA NA NA NA 3.3
B-IMF-03 IMF-03-04 Jul-91 4 - 4.5 NA NA NA NA NA NA NA NA NA NA 15.8
B-IMF-03 IMF-03-08 Jul-91 8 - 8.5 NA NA NA NA NA NA NA NA NA NA 9.67
B-IMF-03 IMF-03-10 Jul-91 10 - 10.5 NA NA NA NA NA NA NA NA NA NA 3.69
B-IMF-04 IMF-04-06 Jul-91 6 - 6.5 NA NA NA NA NA NA NA NA NA NA 9.95
B-IMF-04 IMF-04-08 Jul-91 8 - 8.5 NA NA NA NA NA NA NA NA NA NA 63.5
B-IMF-05 IMF-05-00 Jul-90 0 - 0.5 NA NA NA NA NA NA NA NA NA NA 13.7
B-IMF-05 IMF-05-06 Jul-91 6 - 6.5 NA NA NA NA NA NA NA NA NA NA 5.02
B-IMF-06 IMF-06-04 Jul-91 4 - 4.5 NA NA NA NA NA NA NA NA NA NA 602
B-IMF-06 IMF-06-10 Jul-91 10 - 10.5 NA NA NA NA NA NA NA NA NA NA 3.85

B-IMF-07 IMF-07-08 Jul-91 8 - 8.5 NA NA NA NA NA NA NA NA NA NA 30.4 ,G
B-IMF-07 IMF-07-10 Jul-91 10 - 10.5 NA NA NA NA NA NA NA NA NA NA 52.3
BOR-6 BOR-6 [0.5-1.0] Jul-90 0.5 - 1 NA NA NA NA NA NA NA NA NA NA 5.3 U
BOR-6 BOR-6 [5.5-6.0] Jul-90 5.5- 6 NA NA NA NA NA 0.006 U 0.008 0.006 U 0.006 U NA NA
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BOR-6 BOR-6 [6.0-6.5] Jul-90 6 - 6.5 NA NA NA NA NA NA NA NA NA NA 5.8 U
BOR-6 BOR-6 [8.0-8.5] Jul-90 8- 8.5 NA NA NA NA NA 0.006 U 0.018 0.006 U 0.006 U NA NA
BOR-6 BOR-6 [8.5-9.0] Jul-90 8.5 - 9 NA NA NA NA NA NA NA NA NA NA 6.1
BOR-6 BOR-6 [11.0-11.5] Jul-90 11 - 11.5 NA NA NA NA NA 0.006 U 0.054 0.006 U 0.006 U NA NA
BOR-6 BOR-6 [11.5-12.0] Jul-90 11.5 - 12 NA NA NA NA NA NA NA NA NA NA 6.5 U
BOR-6 BOR-6 [14.0-14.5] Jul-90 14- 14.5 NA NA NA NA NA 0.006 U 0.013 0.006 U 0.006 U NA NA
BOR-6 BOR-6 [14.5-15.0] - Jul-90 14.5 - 15 NA NA NA NA NA NA NA NA NA NA 6 U
BOR-7 BOR-7 [0.5-1.0] Jul-90 0.5- 1 NA NA NA NA NA NA NA NA NA NA 5.1 U
BOR-7 BOR-7 [2.0-2.5] Jul-90 2 - 2.5 NA NA NA NA NA NA NA NA NA NA 5.3 U
BOR-7 BOR-7 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA 0.011 U 0.26 0.011 U 0.011 U NA NA
BOR-7 BOR-7 [3.5-4.0] Jul-90 3.5 - 4 NA NA NA NA NA NA NA NA NA NA 5.7 U
BOR-7 BOR-7 [4.0-4.5] Jul-90 4- 4.5 NA NA NA NA NA 0.006 U 0.009 0.006 U 0.006 U NA NA
BOR-7 BOR-7 [8.5-9.0] Jul-90 8.5- 9 NA NA NA NA NA 0.006 U 0.014 0.006 U 0.006 U NA NA
BOR-7 BOR-7 [9.0-9.5] Jul-90 9 - 9.5 NA NA NA NA NA NA NA NA NA NA 9.6
BOR-7 BOR-7 [13.5-14.0] Jul-90 13.5- 14 NA NA NA NA NA 0.006 U 0.036 0.006 U 0.006 U NA NA
BOR-7 BOR-7 [14.5-15.0] Jul-90 14.5 - 15 NA NA NA NA NA NA NA NA NA NA 6.5
BOR-8 BOR-8 [1.0-1.5] Jul-90 1 - 1.5 NA NA NA NA NA NA NA NA NA NA 5.3 U
BOR-8 BOR-8 [3.5-4.0] Jul-90 3.5 - 4 NA NA NA NA NA NA NA NA NA NA 5.3 U
BOR-8 BOR-8 [4.0-4.5] Jul-90 4- 4.5 NA NA NA NA NA 0.006 U 0.025 0.006 U 0.006 U NA NA
BOR-8 BOR-8 [6.5-7.0] Jul-90 6.5 - 7 NA NA NA NA NA NA NA NA NA NA 6.1 U
BOR-8 BOR-8 [7.0-7.5] Jul-90 7- 7.5 NA NA NA NA NA 0.006 U 0.001 J 0.006 U 0.006 U NA NA
BOR-8 BOR-8 [10.5-11.0] Jul-90 10.5 - 11 NA NA NA NA NA NA NA NA NA NA 6 U
BOR-8 BOR-8 [11.0-11.5] Jul-90 11 - 11.5 NA NA NA NA NA 0.006 U 0.004 J 0.006 U 0.006 U NA NA

BOR-8 BOR-8 [12.5-13.0] Jul-90 12.5- 13 NA NA NA NA NA NA NA NA NA NA 6 U
BOR-8 BOR-8 [14.0-14.5] Jul-90 14- 14.5 NA NA NA NA NA 0.006 U 0.007 3.006 U 0.006 U NA NA
BOR-9 BOR-9 [0.5-1.0] Jul-90 0.5 - 1 NA NA NA NA NA NA NA NA NA NA 5.2 U
BOR-9 BOR-9 [2.0-2.5] Jul-90 2 - 2.5 NA NA NA NA NA 0.006 U 0.017 3.006 U 0.006 U NA NA
BOR-9 BOR-9 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA NA NA NA NA NA 5.5 U
BOR-9 BOR-9 [6.5-7.0] Jul-90 6.5 - 7 NA NA NA NA NA 1 1.3 0.72 U 0.72 U NA NA
BOR-9 BOR-9 [7.0-7.5] Jul-90 7 - 7.5 NA NA NA NA NA NA NA NA NA NA 5.8 U
BOR-9 BOR-9 [11.0-11.5] Jul-90 11 - 11.5 NA NA NA NA NA 0.96 0.75 U 1.8 4.1 NA NA
BOR-9 BOR-9 [11.5-12.0] Jul-90 11.5 - 12 NA NA NA NA NA NA NA NA NA NA 5.8 U
BOR-9 BOR-9 [14.0-14.5] Jul-90 14- 14.5 NA NA NA NA NA 0.79 U 0.98 0.79 U 0.79 U NA NA
BOR-9 BOR-9 [14.5-15.0] Jul-90 14.5 - 15 NA NA NA NA NA NA NA NA NA NA 6 U
BOR-10 BOR-10 [0.5-1.0] Jul-90 0.5 - 1 NA NA NA NA NA NA NA NA NA NA 5.1 U
BOR-10 BOR-10 [3.5-4.0] Jul-90 3.5 - 4 NA NA NA NA NA 0.005 U 0.004 J 0.005 U 0.005 U NA NA
BOR-10 BOR-10 [4.0-4.5] Jul-90 4 - 4.5 NA NA NA NA NA NA NA NA NA NA 5.4 U
BOR-10 BOR-10 [7.0-7.5] Jul-90 7- 7.5 NA NA NA NA NA 0.006 U 0.016 0.006 U 0.006 U NA NA
BOR-10 BOR-10 [8.0-8.5] Jul-90 8 - 8.5 NA NA NA NA NA NA NA NA NA NA 6.2 U
BOR-10 BOR-10 [11.0-11.5] Jul-90 11 -11.5 NA NA NA NA NA 0.009 U 0.11 0.009 U 0.009 U NA NA
BOR-10 BOR-10 [11.5-12.0] Jul-90 11.5 - 12 NA NA NA NA NA NA NA NA NA NA 58.5
BOR-10 BOR-10 [14.0-14.5] Jul-90 14 - 14.5 NA NA NA NA NA 0.006 U 0.003 J 0.006 U 0.006 U NA NA
BOR-10 BOR-10 [14.5-15.0] Jul-90 14.5 - 15 NA NA NA NA NA NA NA NA NA NA 5.8 U
BOR-11 BOR-11 [0.5-1.0] Jul-90 0.5 - 1 NA NA NA NA NA NA NA NA NA NA 64.2
BOR-11 BOR-11 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA 0.005 U 0.038 0.005 U 0.005 U NA NA
BOR-11 BOR-11 [3.5-4.0] Jul-90 3.5 - 4 NA NA NA NA NA NA NA NA NA NA 5.3 U
BOR-11 BOR-11 [6.5-7.0] Jul-90 6.5- 7 NA NA NA NA NA 0.006 U 0.004 J 0,006 U 0.006 U NA NA

BOR-11 BOR-11 [7.0-7.5] Jul-90 7 - 7.5 NA NA NA NA NA NA NA NA NA NA 6 UBOR-11 BOR-11 [11.0-11.5] Jul-90 11-11.5 NA NA NA NA NA 0.009 U 0.1 0.009 U 0.009 U NA NA
BOR-11 BOR-11 [11.5-12.0] Jul-90 11.5 - 12 NA NA NA NA NA NA NA NA NA NA 59.2
BOR-11 BOR-11 [14.0-14.5] Jul-90 14- 14.5 NA NA NA NA NA 0.006 U 0.01 0.006 U 0.006 U NA NA
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BOR-11 BOR-11 [14.5-15.0] Jul-90 14.5 - 15 NA HA NA NA NA NA NA NA NA NA 5.9 U
BOR-13 BOR-13 [0.5-1.0] Jul-90 0.5 - 1 NA NA NA NA NA NA NA NA NA NA 8.8
BOR-13 BOR-13 [2.0-2.5] Jul-90 2 - 2.5 NA NA NA NA NA 0.0052 U 0.021 0.0052 U 0.0052 U NA NA
BOR-13 BOR-13 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA NA NA NA NA NA 5.3 U
BOR-13 BOR-13 [6.5-7.0] Jul-90 6.5-7 NA NA NA NA NA 0.0061 U 0.026 0.0061 U 0.0061 U NA NA
BOR-13 BOR-13 [7.0-7.5] Jul-90 7 - 7.5 NA NA NA NA NA NA NA NA NA NA 6.3 U
BOR-13 BOR-13 [11.0-11.5] Jul-90 11 - 11.5 NA NA NA NA NA 0.0052 U 0.037 0.0052 U 0.0052 U NA NA
BOR-13 BOR-13 [11.5-12.0] Jul-90 11.5 - 12 NA NA NA NA NA NA NA NA NA NA 6 U
BOR-13 BOR-13 [14.0-14.5] Jul-90 14 - 14.5 NA NA NA NA NA 0.006 U 0.029 0.006 U 0.006 U NA NA
BOR-13 BOR-13 [14.5-15.0] Jul-90 14.5 - 15 NA NA NA NA NA NA NA NA NA NA 6.2 U
BOR-14 BOR-14 [0.0-0.5] May-90 0 - 0.5 ND 11 U NA NA NA NA NA NA NA NA 5.4 U
BOR-14 BOR-14 [4.0-4.5] May-90 4 - 4.5 ND 12 U NA NA NA NA NA NA NA NA 6.3 U
BOR-14 BOR-14 [6.0-6.5] May-90 6- 6.5 NA NA NA NA NA 0.006 U 0.006 U 0.006 U 0.006 U NA NA
BOR-14 BOR-14 [8.0-8.5] May-90 8- 8.5 NA NA NA NA NA 0.006 U 0.006 U 0.006 U 0.006 U NA NA
BOR-14 BOR-14 [8.5-9.0] May-90 8.5- 9 ND 12 U NA NA NA NA NA NA NA NA 6.2 U
BOR-14 BOR-14 [13.0-13.5] May-90 13 - 13.5 NA NA NA NA NA 0.0062 U 0.0062 U 0.0062 U 0.0062 U NA NA
BOR-14 BOR-14 [14.0-14.5] May-90 14- 14.5 ND 13 U NA NA NA NA NA NA NA NA 6.4 U
BOR-15 BOR-15 [0.5-1.0] Jul-90 0.5 - 1 NA NA NA NA NA NA NA NA NA NA 14.1
BOR-15 BOR-15 [2.0-2.5] Jul-90 2 -2.5 NA NA NA NA NA 0.63 U 1.6 0.63 U 0.63 U NA NA
BOR-15 BOR-15 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA NA NA NA NA NA 5.5 U
BOR-15 BOR-15 [6.5-7.0] Jul-90 6.5- 7 NA NA NA NA NA 0.006 U 0.013 0.006 U 0.006 U NA NA
BOR-15 BOR-15 [7.0-7.5] Jul-90 7 - 7.5 NA NA NA NA NA NA NA NA NA NA 8.3
BOR-15 BOR-15 [11.0-11.5] Jul-90 11 - 11.5 NA NA NA NA NA 0.002 J 0.014 0.01 0.027 NA NA j,
BOR-15 BOR-15 [11.5-12.0] Jul-90 11.5 - 12 NA NA NA NA NA NA NA NA NA NA 5.9 U
BOR-15 BOR-15 [14.0-14.5] Jul-90 14 - 14.5 NA NA NA NA NA 0.006 U 0.005 J 0.006 U 0.006 U NA NA
BOR-15 BOR-15 [14.5-15.0] Jul-90 14.5 - 15 NA NA NA NA NA NA NA NA NA NA 6.1 U
BOR-16 BOR-16 [0.5-1.0] Jul-90 0.5 - 1 NA NA NA NA NA NA NA NA NA NA 260
BOR-16 BOR-16 [2.0-2.5] Jul-90 2 - 2.5 NA NA NA NA NA 0.005 U 0.057 0.005 U 0.005 U NA NA
BOR-16 BOR-16 [2.5-3.0] Jul-90 2.5 - 3 NA NA qA NA NA NA NA NA NA NA 5.7
BOR-16 BOR-16 [6.5-7.0] Jul-90 6.5- 7 NA NA _IA NA NA 0.006 U 0.015 0.006 U 0.006 U NA NA
BOR-16 BOR-16 [7.0-7.5] Jul-90 7 - 7.5 NA NA klA NA NA NA NA NA NA NA 6 U
BOR-16 BOR-16 [11.0-11.5] Jul-90 11 -11.5 NA NA _IA NA NA 0.006 U 0.027 0.006 U 0.006 U NA NA
BOR-16 BOR-16 [11.5-12.0] Jul-90 11.5 - 12 NA NA ',IA NA NA NA NA NA NA NA 6 U
BOR-16 BOR-16 [14.0-14.5] Jul-90 14- 14.5 NA NA qA NA NA 0.006 U 0.012 0.006 U 0.006 U NA NA
BOR-16 BOR-16 [14.5-15.0] Jul-90 14.5 - 15 NA NA qA NA NA NA NA NA NA NA 6.3 U
BOR-17 BOR-17 [2.0-2.5] Jul-90 2 - 2.5 NA NA klA NA NA NA NA NA NA NA 5.4 U
BOR-17 BOR-17 [2.5-3.0] Jul-90 2.5 - 3 NA NA _IA NA NA 0.011 U 0.32 BD 0.011 U 0.011 U NA NA
BOR-17 BOR-17 [4.0-4.5] Jul-90 4 - 4.5 NA NA qA NA NA NA NA NA NA NA 18.6
BOR-17 BOR-17 [7.0-7.5] Jul-90 7- 7.5 NA NA NA NA NA 0.006 U 0.015 0.006 U 0.006 U NA NA
BOR-17 BOR-17 [8.0-8.5] Jul-90 8 - 8.5 NA NA NA NA NA NA NA NA NA NA 7.1
BOR-17 BOR-17 [10.0-10.5] Jul-90 10 - 10.5 NA NA NA NA NA 2.9 U 2.9 U 1.4 J 2.9 U NA NA
BOR-17 BOR-17R [10.5-11.0] Jul-90 10.5 - 11 NA NA NA NA NA NA NA NA NA NA 5.7 U
BOR-17 BOR-17 [11.0-11.5] Jul-90 11 - 11.5 _IA NA NA NA NA NA NA NA NA NA 7.4
BOR-17 BOR-17 [11.5-12.0] Jul-90 11.5 - 12 _IA NA NA NA NA 0.01 0.013 0.005 J 0.006 U NA NA
BOR-I 7 BOR-17 [14.5-15.0] Jul-90 14.5 - 15 _IA NA NA NA NA NA NA NA NA NA 8.1
BOR-18 BOR-18 [0.5-1.0] Jul-90 0.5 - 1 _IA NA NA NA NA NA NA NA NA NA 50
BOR-18 BOR-18 [3.5-4.0] Jul-90 3.5 - 4 _IA NA NA NA NA 0.007 U 0.062 0.007 U 0.007 U NA NA
BOR-18 BOR-18 [4.0-4.5] Jul-90 4 - 4.5 _IA NA NA NA NA NA NA NA NA NA 5.9 U d
BOR-18 BOR-18 [7.0-7.5] Jul-90 7- 7.5 _IA NA NA NA NA 0.007 U 0.036 0.007 U 0.007 U NA NA
BOR-18 BOR-18 [7.5-8.0] Jul-90 7.5 - 8 _IA NA NA NA NA NA NA NA NA NA 5.9 U
BOR-18 BOR-18 [11.0-11.5] Jul-90 11 - 11.5 ,,IA NA NA NA NA 0.006 U 0.026 0.006 U 0.006 U NA NA
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BOR-18 BOR-18 [11.5-12.0] Jul-90 11.5 - 12 NA NA NA NA NA NA NA NA NA NA 6 U
BOR-18 BOR-18 [14.0-14.5] Jul-90 14- 14.5 NA NA NA NA NA 0.006 U 0.038 0.006 U 0.006 U NA NA
BOR-18 BOR-18 [14.5-15.0] Jul-90 14.5- 15 NA NA NA NA NA NA NA NA NA NA 6.1 U
BOR-19 BOR-19 [0.5-1.0] Jul-90 0.5 - 1 NA NA NA NA NA NA NA NA NA NA 5.2 U
BOR-19 BOR-19 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA NA
BOR-19 BOR-19 [3.5-4.0] Jul-90 3.5 - 4 NA NA NA NA NA NA NA NA NA NA 5.8 U
BOR-19 BOR-19 [7.0-7.5] Jul-90 7- 7.5 NA NA NA NA NA 0.006 U 0.04 0.006 U 0.006 U NA NA
BOR-19 BOR-19 [8.0-8.5] Jul-90 8 - 8.5 NA NA NA NA NA NA NA NA NA NA 6.7
BOR-19 BOR-19 [11.0-11.5] Jul-90 11 -11.5 NA NA NA NA NA 0.36 J 0.29 J 1.5 0.74 U NA NA
BOR-19 BOR-19 [11.5-12.0] Jul-90 11.5 - 12 NA NA NA NA NA NA NA NA NA NA 6 U
BOR-19 BOR-19 [14.0-14.5] Jul-90 14- 14.5 NA NA NA NA NA 0.006 U 0.006 0.006 U 0.006 U NA NA
BOR-19 BOR-19 [14.5-15.0] Jul-90 14.5 - 15 NA NA NA NA NA NA NA NA NA NA 6 U
BOR-21 BOR-21 [0.5-1.0] Jul-90 0.5- 1 NA NA NA NA NA NA NA NA NA NA 8.8
BOR-21 BOR-21 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA 0.005 U 0.018 0.005 U 0.005 U NA NA
BOR-21 BOR-21 [3.0-3.5] Jul-90 3 - 3.5 NA NA NA NA NA NA NA NA NA NA 6.8
BOR-21 BOR-21 [7.0-7.5] Jul-90 7- 7.5 NA NA NA NA NA 0.006 U 0.001 JB 0.006 U 0.006 U NA NA
BOR-21 BOR-21 [7.5-8.0] Jul-90 7.5 - 8 NA NA NA NA NA NA NA NA NA NA 8.8
BOR-21 BOR-21 [11.5-12.0] Jul-90 11.5-12 NA NA NA NA NA 0.75 U 0.75 U 0.75 U 0.75 U NA NA
BOR-21 BOR-21 [12.0-12.5] Jul-90 12- 12.5 NA NA NA NA NA NA NA NA NA NA 6.2
BOR-21 BOR-21 [14.0-14.5] Jul-90 14- 14.5 NA NA NA NA NA 0.006 U 0.002 J 0.005 J 0.006 U NA NA
BOR-21 BOR-21 [15.0-15.5] Jul-90 15 - 15.5 NA NA NA NA NA NA NA NA NA NA 8.3
BOR-24 BOR-24 [1.0-1.5] Jul-90 1 - 1.5 NA NA NA NA NA NA NA NA NA NA 36.3
BOR-24 BOR-24 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA NA

BOR-24 BOR-24 [3.0-3.5] Jul-90 3 - 3.5 NA NA NA NA NA NA NA NA NA NA 5.5 U
BOR-24 BOR-24 [7.0-7.5] Jul-90 7 - 7.5 NA NA NA NA NA 0.006 U 0.002 J 0.006 U 0.006 U NA NA
BOR-24 BOR-24 [7.5-8.0] Jul-90 7.5 - 8 NA NA NA NA NA NA NA NA NA NA 12.4
BOR-24 BOR-24 [11.0-11.5] Jul-90 11 - 11.5 NA NA NA NA NA 0.006 U 0.006 U 0.006 U 0.006 U NA NA
BOR-24 BOR-24 [11.5-12.0] Jul-90 11.5 - 12 NA NA NA NA NA NA NA NA NA NA 7.5
BOR-24 BOR-24 [14.0-14.5] Jul-90 14 - 14.5 NA NA NA NA NA 0.006 U 0.003 J 0.006 U 0.006 U NA NA
BOR-24 BOR-24 [14.5-15.0] Jul-90 14.5 - 15 NA NA NA NA NA NA NA NA NA NA 9.8
CA13-11 030-CAP-205 May-00 3 - 4 10,931 850 1.3 10,000 80 0.088 0.11 0.035 0.27 0.01 U 42
CA13-11 030-CAP-206 May-00 7-8 40 10 U 40 J 250 U 10 U 0.01 U 0.01 U 0.13 0.56 0.01 U 11 U
CA13-12 030-CAP-207 May-00 3-4 ND 10 U 0.5 U 250 U 10 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 11 U
CA13-12 030-CAP-378 May-00 4-4.5 ND 10 U 0.5 U 250 U 10 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 140
CA13-12 030-CAP-208 May-00 4.5 - 5.3 6,979 1,100 9.1 J 5,700 170 0.29 0.11 0.055 0.56 0.01 U 75
CA13-13 030-CAP-209 May-00 2.8 - 3.8 ND 10 U 0.5 UJ 250 U 10 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 UJ 12 UJ
CA13-13 030-CAP-210 May-00 4.5-5.5 3,072 390 J 0.5 U 2,600 J 82 J 0.01 U 0.01 U 0.01 U 0.01 U 0.01 UJ 12 UJ
CA13-14 030-CAP-211 May-00 3-4 ND 10 U 0.5 U 250 U 10 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 UJ 11 U
CA13-14 030-CAP-212 May-00 7.5-8 ND 10 U 0.5 U 250 U 10 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 UJ 12 U
CA13-15 030-CAP-214 May-00 3 -4 7,131 480 11 J 6,500 140 0.062 0.085 0.055 1.7 U 0.2 U 99
CA13-15 030-CAP-213 May-00 4 - 5 12,542 1,800 22 10,000 720 0.23 0.57 0.23 11 0.2 U 280
CA13-16 030-CAP-215 May-00 1.5- 2.5 2,694 380 0.5 U 2,300 14 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 74
CA13-16 030-CAP-216 May-00 4 - 5 2,444 120 0.5 UJ 2,300 24 0.033 0.016 0.0094 0.046 0.01 U 62
CA13-17 030-CAP-217 Jun-00 3 - 3.5 66,003 36,000 2.9 J 30,000 NA 0.043 0.012 U (:;.012J 0.024 0.01 U 54
CA13-17 030-CAP-218 Jun-00 4-4.5 41,200 18,000 200 J 23,000 NA 0.0071 J 0.011 U 0.011 U 0.0191 UJ 0.01 U 94
CA13-18 030-CAP-219 Jun-00 3- 3.5 1,090 400 J 1.1 U 690 NA 0.011 U 0.011 U 0.011 U 0.022 U 0.01 U 5
CA13-18 030-CAP-220 Jun-00 4- 4.5 730 270 J 1.2 U 460 NA 0.012 U 0.012 U 0.012 U 0.024 U 0.01 U 3.2
CA13-19 030-CAP-221 Jun-00 3- 3.5 ND 1.1 U 1.1 U 11 U NA 0.011 U 0.011 U 0.011 U 0.022 U 0.01 U 1.2

CA13-19 030-CAP-222 Jun-00 4-4.5 133 33 J 1.2 U 100 NA 0.011 U 0.011 U 0.011 U 0.022 U 0.01 U 8.1
CA13-20 030-CAP-223 Jun-00 3 - 3.5 36,003 20,000 2.5 J 16,000 NA 0.098 J 0.1 J 0.045 J 0.266 J 0.01 U 55
CA13-20 030-CAP-224 Jun-00 6.5-7 266 120 26 J 120 NA 0.061 U 0.061 U 0.39 0.591 U 0.06 U 2.5



TABLE F-4-1: SOIL ANALYTICAL DATA -SITE 13
Appendix F - TPH Risk Evaluation for CERCLA Sites 9, 13, 19, and 23
Page 6 of 7

Sample Depth (
Point Name Sample Identification Sample Date (feet) TTPH TPH-d TPH-g TPH-mo Jet Fuel Benzene Toluene Ethylbenzene Xylene MTBE Lead

CA13-21 030-CAP-411 Jun-00 3.5 - 4 58,300 30,000 1,300 J 27,000 NA 0.052 U 0.052 U 0.035 J 0.164 J 0.05 U 74
CA13-21 030-CAP-412 Jun-00 5.5- 6 14,900 7,400 1400 J 6,100 NA 0.012 U 0.012 U 0.025 0.103 0.01 U 3.1
CA13-22 030-CAP-414 Jun-00 4- 4.5 38,083 18,000 83 J 20,000 NA 0.056 J 0.11 J 0.099 J 0.4 J 0.05 U 5.6
CA13-22 030-CAP-415 Jun-00 7.5- 8 27,027 13,000 27 J 14,000 NA 0.012 U 0.012 U 0.012 U 0.091 J 0.01 U 2.6
CA13-23 030-CAP-417 Jun-00 3.5- 4 2,870 1,200 750 J 920 NA 0.12 0.083 0.4 1.95 0.06 U 12 U
CA13-23 030-CAP-418 Jun-00 5- 6.5 6,323 3,300 23 J 3,000 NA 0.023 U 0.023 U 0.07 J 0.188 J 0.02 U 15
CA13-24 030-CAP-420 Jun-00 2.5- 3 ND 1.1 U 0.53 U 11 U NA 0.011 U 0.011 U 0.011 U 0.022 U 0.01 U 11 U
CA13-24 030-CAP-421 Jun-00 4-4.5 260 130 0.53 U 130 NA 0.011 U 0.011 U 0.011 U 0.022 U 0.01 U 11 U
CA13-25 030-CAP-424 Jun-00 3.5- 4 4.7 4.7 J 1.2 U 12 U NA 0.011 U 0.011 U 0.011 U 0.022 U 0.01 U 1.9
CA13-25 030-CAP-425 Jun-00 4.5- 5 29 11 J 1.2 U 18 NA 0.012 U 0.012 U 0.012 U 0.024 U 0.01 U 3.7
CA13-26 030-CAP-427 Jun-00 3.5-4.5 660 280 J 380 J 11 U NA 0.012 U 0.012 U 0.012 U 0.024 U 0.01 U 11 U
CA13-26 030-CAP-428 Jun-00 6.5- 7 1,310 210 J 1,100 J 22 U NA 0.022 U 0.022 U 0.022 U 0.044 U 0.02 U 21 U
EX13-002 137-$13-002 Oct-93 5 200 200 2.8 U NA 11 U 0.0015 J 0.0045 J 0.00066 J 0.0054 J NA 24.9
EX13-003 137-$13-003 Oct-93 5 15 15 2.8 U NA 11 U 0.0004 J 0.0012 0.00034 U 0.002 NA 1.4
EX13-004 t37-$13-004 Oct-93 5 180 180 3.4 U NA 14 U 0.031 J 0.0089 J 0.024 J 0.012 J NA 13.3
EX13-006 137-S13-006 Oct-93 4 1,607 1,600 6.6 NA 260 U 0.001 J 0.0013 J 0.00069 J 0.0011 J NA 36.7
EX13-007 137-S13-007 Oct-93 4 NA NA NA NA NA 0.0025 J 0.0034 J 0.0026 J 0.0031 J NA NA
EX13-007 137-S13-007 Oct-93 4 91 91 3.9 U NA 15 U 0.015 U 0.015 U 0.015 U 0.015 U NA 14.3
EX13-007 137-S13-010 Oct-93 4 NA NA NA NA NA 0.004 J 0.023 J 0.0087 J 0.096 J NA NA
EX13-007 137-S13-010 Oct-93 4 5,812 5,800 12 NA 2200 U 0.002 J 0.027 0.008 J 0.12 NA 68.4
EX13-008 137-S13-008 Oct-93 4 418.2 410 8.2 NA 250 U 0.0047 J 0.016 J 0.015 J 0.077 J NA 23.8
EX13-009 137-S13-009 Oct-93 7 8,640 7,800 840 NA 2400 U 0.27 9.1 J 0.22 J 32 J NA 104
EX13-009 137-S13-009 Oct-93 7 NA NA NA NA NA 0.65 J 3.3 J 1.1 J 9.4 J NA NA j
EX13-020 137-S13-020 Oct-94 7 ND 1.4 UJ 1.5 U 14 UJ 1.4 U 0.075 U 0.075 U 0.075 U 0.075 U NA 11.1 l
EX13-021 137-S13-021 Oct-94 5 ND 1.3 UJ 1.3 U 13 UJ 1.3 U 0.064 U 0.064 U 0.064 U 0.064 U NA 20.5
EX13-022 137-S13-022 Oct-94 5 ND 1.4 UJ 1.7 U 14 UJ 1.4 U 0.083 U 0.083 U 0.083 U 0.083 U NA 13.5
EX13-023 137-S13-023 Oct-94 5 ND 1.4 UJ NA 14 UJ 1.4 U 0.001 J 0.014 U 0.014 U 0.014 U NA 8.5
EX13-023 137-S13-023 Oct-94. 5 ND NA 1.3 U NA NA 0.066 U 0.066 U 0.066 U 0.066 U NA NA
EX13-024 137-S13-024 Oct-94 5 ND 1.4 UJ 1.4 U 14 UJ 1.4 U 0.068 U 0.068 U 0.068 U 0.068 U NA 121
M07C-06 280-S7C-017 Aug-94 0.5 - 1.5 1,470.6 55 U 0.6 J 1,470 J 55 U 0.011 U 0.011 UJ 0.011 UJ 0.011 U NA 17.1 J
M07C-06 280-S7C-018 Aug-94 2.5 - 3.5 990 56 U 0.56 UJ 990 J 56 U 0.013 U 0.06 UJ 0.013 UJ 0.052 U NA 3.8 J
M07C-06 280-S7C-019 Aug-94 5- 6 130 12 U 0.59 UJ 130 J 12 U 0.012 UJ 0.012 UJ 0.012 UJ 0.012 UJ NA 2.8 J
M07C-09 280-S7C-095 Aug-94 0.5 - 1.5 310 11 U 0.53 U 310 J 11 U NA NA NA NA NA 9.3
M07C-09 280-S7C-096 Aug-94 2.5-3.5 110 11 U 0.56 U 110J 11 U 0.011 U 0.011 U 0.011 U 0.011 U NA 13.8
M07C-09 280-S7C-097 Aug-94 5- 6 ND 14 U 0.72 U 26 U 14 U 0.014 U 0.014 U 0.014 U 0.014 U NA 4
M13-06 280-S13-018 Aug-94 0 - 1 ND 10 U 0.51 U 25 U 10 U NA NA NA NA NA 1.6
M13-06 280-S13-019 Aug-94 2.5 - 3.5 ND 10 U 0.52 U 26 U 10 U 0.01 U 0.01 U 0.01 U 0.01 U NA 1.5
M13-06 280-S13-020 Aug-94 4- 5 ND 12 U 0.59 U 30 U 12 U 0.012 U 0.012 U 0.012 U 0.012 U NA 1.5
M13-07 280-S13-021 Aug-94 0 - 1 ND 10 U 0,51 U 25 U 10 U NA NA NA NA NA 2.9
M13-07 280-S13-022 Aug-94. 1.5 -2.5 ND 10 U 0.52 U 26 U 10 U 0.01 U 0.01 U 0.01 U 0.01 U NA 1.8
M13-07 280-$13-023 Aug-94 2.5 - 3.5 ND 12 U 0.6 U 30 U 12 U 0.012 U 0.012 U 0.012 U 0.012 U NA 1.7
M13-07 280-S13-024 Aug-94 4.5- 5.5 ND 13 U 0.64 U 32 U 13 U 0.013 U 0.001 J 0.013 U 0.013 U NA 3.5
M13-08 280-S13-025 Nov-94 1 -2 ND 11 U 0.56 U 22 U 11 U 0.011 U 0.011 U 0.011 U 0.011 U NA 2.7
M13-08 280-S13-026 Nov-94 2.5 - 3.5 38 12 U 0.6 U 38 J 12 U 0.012 U 0.012 U 0.012 U 0.012 U NA 2.2
M13-08 280-$13-027 Nov-94 5- 6 ND 12 U 0.59 U 24 U 12 U 0.012 U 0.012 U 0.012 U 0.012 U NA 1.8
M13-09 280-$13-028 Nov-94 1-2 83 11 U 0.57 U 83J 11 U 0.011 U 0.011 U 0.011 U 0.011 U NA 6.5
M13-09 280-S13-029 Nov-94 2.5 - 3.5 430 12 U 0.6 U 430 J 12 U 0.012 U 0.012 U 0.012 U 0.012 U NA 1.8
M13-09 280-$13-030 Nov-94 5-6 750 12 U 220 J 530 J 12 U 0.012 U 0.012 U 0.012 U 0.012 U NA 2.5 i
MWOR-1 MWOR-1 [1.0-1.5] Jul-90 1 - 1.5 NA NA NA NA NA NA NA NA NA NA 5.2 U
MWOR-1 MWOR-1 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA 0.014 U 0.45 0.014 U 0.014 U NA NA
MWOR-1 MWOR-1 [3.0-3.5] Jul-90 3 - 3.5 NA NA NA NA NA NA NA NA NA NA 5.4 U
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Sample Depth
Point Name Sample Identification Sample Date (feet) TTPH TPH-d TPH-g TPH-mo Jet Fuel Benzene Toluene Ethylbenzene Xylene MTBE Lead

MWOR-1 MWOR-1 [7.0-7.5] Jul-90 7- 7.5 NA NA NA NA NA 0.006 U 0.013 0.006 U 0.006 U NA NA
MWOR-1 MWOR-1 [7.5-8.0] Jul-90 7.5- 8 NA NA NA NA NA NA NA NA NA NA 5.8 U
MWOR-1 MWOR-1 [11.5-12.0] Jul-90 11.5-12 NA NA NA NA NA 0.006 U 0.01 0.006 U 0.006 U NA NA
MWOR-1 MWOR-1 [12.0-12.5] Jul-90 12- 12.5 NA NA NA NA NA NA NA NA NA NA 6 U
MWOR-1 MWOR-1 [14.5-15.0] Jul-90 14.5- 15 NA NA NA NA NA 0.006 U 0.012 0.006 U 0.006 U NA NA
MWOR-1 MWOR-1 [15.0-15.5] Jul-90 15- 15.5 NA NA NA NA NA NA NA NA NA NA 5.8 U
MWOR-2 .... MWOR-2 [2.0-2.5] Jul-90 2 - 2.5 NA NA NA NA NA NA NA NA NA NA 5.4 U
MWOR-2 MWOR-2 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA NA
MWOR-2 MWOR-2 [4.0-4.5] Jul-90 4 - 4.5 NA NA NA NA NA NA NA NA NA NA 5.4 U
MWOR-2 MWOR-2 [7.0-7.5] Jul-90 7- 7.5 NA NA NA NA NA 0.006 U 0.008 0.006 U 0.006 U NA NA
MWOR-2 MWOR-2 [8.0-8.5] Jul-90 8 - 8.5 NA NA NA NA NA NA NA NA NA NA 6 U
MWOR-2 MWOR-2 [10.0-10.5] Jul-90 10 - 10.5 NA NA NA NA NA 0.006 U 0.005 J 0.006 U 0.006 U NA NA
MWOR-2 MWOR-2 [11.0-11.5] Jul-90 11 - 11.5 NA NA NA NA NA NA NA NA NA NA 8.6
MWOR-2 MWOR-2 [12.0-12.5] Jul-90 12 - 12.5 NA NA NA NA NA 0.006 U 0.002 J 0.006 U 0.006 U NA NA
MWOR-2 MWOR-2 [13.0-13.5] Jul-90 13 - 13.5 NA NA NA NA NA NA NA NA NA NA 6.1 U
MWOR-3 MWOR-3 [2.0-2.5] Jul-90 2 - 2.5 NA NA NA NA NA NA NA NA NA NA 5.2 U
MWOR-3 MWOR-3 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA 0.005 U 0.046 0.005 U 0.005 U NA NA
MWOR-3 MWOR-3 [4.0-4.5] Jul-90 4 - 4.5 NA NA NA NA NA NA NA NA NA NA 6 U
MWOR-3 MWOR-3 [7.0-7.5] Jul-90 7- 7.5 NA NA NA NA NA 0.006 U 0.032 0.006 U 0.006 U NA NA
MWOR-3 MWOR-3 [8.0-8.5] Jul-90 8 - 8.5 NA NA NA NA NA NA NA NA NA NA 5.7 U
MWOR-3 MWOR-3 [10.0-10.5] Jul-90 10- 10.5 NA NA NA NA NA 0.006 U 0.008 0.006 U 0.006 U NA NA
MWOR-3 MWOR-3 [11.0-11.5] Jul-90 11 - 11.5 NA NA NA NA NA NA NA NA NA NA 6 U

MWOR-3 MWOR-3 [11.5-12.0] Jul-90 11.5- 12 NA NA NA NA NA 0.006 U 0.012 0.006 U 0.006 U NA NAMWOR-3 MWOR-3 [13.0-13.5] Jul-90 13 - 13.5 NA NA NA NA NA NA NA NA NA NA 7.6
MWOR-4 MWOR-4 [1.5-2.0] Jul-90 1.5 - 2 NA NA NA NA NA NA NA NA NA NA 8.1
MWOR-4 MWOR-4 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA 0.005 U 0.043 0.005 U 0.005 U NA NA
MWOR-4 MWOR-4 [3.0-3.5] Jul-90 3 - 3.5 NA NA NA NA NA NA NA NA NA NA 10
MWOR-4 MWOR-4 [6.5-7.0] Jul-90 6.5- 7 NA NA NA NA NA 0.006 U 0.006 U 0.006 U 0.006 U NA NA
MWOR-4 MWOR-4 [7.07.5] Jul-90 7 - 7.5 NA NA NA NA NA NA NA NA NA NA 15.2
MWOR-4 MWOR-4 [10.0-10.5] Jul-90 10- 10.5 NA NA NA NA NA 0.006 U 0.002 J 0.006 U 0.006 U NA NA
MWOR-4 MWOR-4 [10.5-11.0] Jul-90 10.5 - 11 NA NA NA NA NA NA NA NA NA NA 7.9
MWOR-4 MWOR-4 [14.0-14.5] Jul-90 14- 14.5 NA NA NA NA NA 0.006 U 0.006 U 0.006 U 0.006 U NA NA
MWOR-4 MWOR-4 [14.5-15.0] Jul-90 14.5 - 15 NA NA NA NA NA NA NA NA NA NA 6.5

Notes:

Bold indicates preliminary remediation criteria presented in Table F-2-1or free product criteria is exceeded.
J Indicates an estimated concentration value

U Indicates compound was analyzed for but notdetected above the concentration listed

UJ Indicates compound was analyzed for but notdetected above the estimated concentration listed

mg/kg Milligrams per kilogram

MTBE Methyl tertiary butyl ether

NA Not analyzed
ND Not detected at the total petroleum hydrocarbon detection limits

TPH-d Total petroleum hydrocarbons as diesel

TPH-g Total petroleum hydrocarbons as gasoline

TPH-mo Total petroleum hydrocarbons as motor oil

TTPH Total total petroleum hydrocarbons (sum of all TPH factions)

Y Sample exhibits fuel pattern which does not resemble standard
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Concentration (mg/L)

Distance to Distance to

Sample Depth Shoreline Storm Drain
Point Name Sample Identification Sample Date (feet) (feet) (feet) TTPH TPH-d TPH-g TPH-mo Jet Fuel Benzene Toluene Ethylbenzene Xylenes MTBE Lead

13GB005 GPW13-500 Aug-94 5- 6 1,120 43 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA NA
13GB100 GPW13-100 Aug-94 5- 6 1,522 175 ND 0.1 U 0.05 U 0.5 U 0.2 U 0.001 U 0.001 U 0.001 U 0.001 U NA NA
B13-28 280-$13-106 Dec-94 6 - 6.5 1,650 30 26 20 J 6 2.5 U 0.5 U 0.001 U 0.001 U 0.13 0.53 NA NA
B13-29 280-$13-146 Dec-94 5.5 - 6 1,650 31 51.2 49 J 2.2 J 10 U 2 U 0.021 0.008 0.052 0.24 NA NA
B13-30 280-$13-108 Dec-94 5.5 - 6 1,900 160 90,5 88 J 2.5 J 10 U 2 U 0.18 0.008 0.026 0.1 NA NA
B-IMF-09 B-IMF-09 Apt-92 6 1,500 166 NA NA NA NA NA NA NA NA NA NA 1.77
B-IMF-10 B-IMF-10 Apr-92 10- 10.5 1,520 160 NA NA NA NA NA NA NA NA NA NA 0.0765
CA13-01 030-CAP-187 Apr-00 0 - 10 1,900 160 3.7 0.6 J 3.1 J 0.5 U NA 0.0005 U 0.001 U 0.001 U 0.0005 J 0.002 UJ 0.003 U
CA13-02 030-CAP-188 May-00 0 - 10 1,335 5 1.48 1.1 J 0.38 J 0.5 U NA 0.0005 U 0.001 U 0.0011 0.0006 J 0.002 U 0.003 U
CA13-04 030-CAP-189 Jun-00 0 - 10 1,312 20 6.88 5.6 J 0.76 J 0.52 NA 0.0005 0.001 U 0.001 U 0.002 U 0.002 U 0.003 U
CA13-05 030-CAP-423 Jun-00 0 - 10 1,340 7 0.93 NA 0.93 J NA NA 0.0005 U 0.001 U 0.0008 J 0.0021 U 0.002 U NA
CA13-05 030-CAP-423A Jun-00 0 - 10 1,340 7 0.44 0.44 J NA 0.5 U NA NA NA NA NA NA 0.003 U
CA13-11 030-CAP-225 May-00 0- 10 1,650 23 93.75 0.42 0.94 92 0.39 0.12 0.0079 0.015 0.042 0.002 U 0.003 U
CA13-12 030-CAP-226 May-00 0- 10 1,650 7 27.1 1.5 8.2 16 1.4 1.1 0.056 0.096 0.45 0.01 U 0.003 U
CA13-13 030-CAP-227 May-00 2.5 - 7.5 1 650 3 24.62 2.8 1.2 20 0.62 0.22 0.065 0.0081 0.055 0.002 UJ 0.0035 J
CA13-14 030-CAP-228 May-00 3- 8 1 650 2 6.96 3.9 0.05 U 2.4 0.66 0.0014 0.001 0.001 U 0.0042 0.002 U 0.003 U
CA13-15 030-CAP-229 May-00 3- 8 1 650 15 100.9 7.1 4.5 88 1.3 1.1 0.02 U 0.02 U 0.11 0.04 UJ 0.023
CA13-16 030-CAP-230 May-00 3- 8 1 650 17 10.43 0.62 1.7 7.7 0.41 0.23 0.01 U 0.018 0.016 0.02 UJ 0.086
CA13-17 030-CAP-231 Jun-00 3 - 8 1 650 13 67.3 31 2.3 34 NA 1.4 0.0097 J 0.085 0.196 0.02 U 0.003 U
CA13-18 030-CAP-232 Jun-00 3 -8 1 650 6 1 0.45 0.11 UJ 0.55 NA 0.0005 U 0.001 U 0.001 U 0.002 U 0.002 U 0.003 U
CA13-19 030-CAP-233 Jun-00 3 - 8 1 650 21 0.32 0.32 0.05 U 0.5 U NA 0.0005 U 0.001 U 0.001 U 0.002 U 0.002 U 0.003 U

_ _, 3-20 030_0AP--234 Uun-0O 3-8 1650 14 77.1 44 1.1 U 32 NA 0.11 0.0063 0.036 0.0615 0.002 U 0.077

3-21 030-CAP-413 Jun-00 3 - 8 1,650 29 18.4 10 0.26 UJ 8.4 NA 0.0025 U 0.005 U 0.005 U 0.006 0.01 U 0.003 U
CA13-22 030-CAP-416 Jun-00 3 - 8 1,650 35 1091 510 11 570 NA 0.026 0.015 0.0056 J 0.035 0.02 U 0.003 U
CA13-23 030-CAP-419 Jun-00 3 - 8 1,650 28 6.9 1.2 5.7 J 0.5 U NA 0.024 0.01! 0.034 0.141 0.008 U 0.003 U
CA13-24 030-CAP-422 Jun-00 3 - 8 1,650 40 81.7 6.6 72 J 3.1 NA 0.0028 U 0.0056 U 0.021 0.083 0.011 U 0.003 U
CA13-25 030-CAP-426 Jun-00 3 - 8 1,650 2 13.4 5.7 1.5 J 6.2 NA 0.011 0.004 0.016 0.059 0.002 U 0.003 U
CA13-26 030-CAP-429 Jun-00 3 - 8 1,300 43 17.5 8.9 J 8.6 J 0.5 U NA 0.0005 U 0.001 U 0.001 U 0.002 U 0.002 U 0.003 U
D13-01 280-$13-100 Dec-94 50- 60 1,751 199 ND 0.1 U 0.05 U NA NA 0.001 U 0.001 U 0.001 U 0.001 U NA NA
D13-01 280-$13-111 Feb-95 50-60 1,751 199 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U NA NA
D13-01 280-$13-112 Jun-95 50- 60 1,751 199 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U NA NA
D13-01 280-$13-113 Sep-95 50- 60 1,751 199 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U NA NA
D13-01 385-$13-011 Jun-01 50 - 60 1,751 199 ND 0.1 U 0.05 U 0.1 U NA 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
D13-01 D13-01-A1138 Jul-02 50- 60 1,751 199 ND 0.05 UJ 0.05 U 0.3 UJ 0.05 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.003 U
D13-01 D13-01-A1639 Dec-02 50 - 60 1,751 199 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00031 U
DHP-S13-02 280-$13-073 Aug-94 17.9 1,735 24 1.37 0.1 U 0.05 U 1.37 J NA 0.001 U 0.001 U 0.001 U 0.001 U NA NA
DHP-S13-03 280-$13-074 Jul-94 22 2,100 229 2.27 0.1 U 0.05 U 2.27 J NA 0.001 U 0.001 U 0.001 U 0.001 U NA NA
DHP-S13-04 280-$13-075 Jul-94 30 1,761 200 2.1 0.1 U 0.05 U 2.1 J NA 0.001 U 0.001 U 0.001 U 0.001 U NA NA
M07C-06 280-$7C-049 Nov-94 4- 14 1,840 140 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0015 U
M07C-06 280-$7C-050 Feb-95 4 - 14 1,840 140 0.67 0.1 U 0.05 U 0.67 J 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.002 U
M07C-06 280-$7C-051 Jun-95 4 - 14 1,840 140 0.44 0.44 J 0.05 U 0.2 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0013 U
M07C-06 280-$7C-053 Aug-95 4- 14 1,840 140 0.48 0.48 J 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0011 U
M07C-06 385-$22-006 Jul-01 4 - 14 1,840 140 0.51 0.1 U 0.03 J 0.48 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
M07C-06 M07C-06-A1139 Jun-02 4 - 14 1,840 140 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0001 U 0.00017 J
M07C-06 M07C-06-A1339 Sep-02 4 - 14 1,840 140 ND 0.05 U 0.02 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0002 U NA

n7C-06 M07C-06-A1640 Dec-02 4 - 14 1,840 140 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00024 U
C-06 M07C-06-A1993 Apr-03 4 - 14 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U NA

rv]-07C-09 280-$7C-062 Nov-94 4- 14 1,690 14 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0015 U
M07C-09 280-$7C-063 Feb-95 4- 14 1,690 14 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.001 U
M07C-09 280-$7C-064 Jun-95 4- 14 1,690 14 0.39 0.1 U 0.05 U 0.39 J 0.1 U 0.0005 U 0.001 _J 0.001 U 0.001 U NA 0.0013 U
M07C-09 280-$7C-065 Aug-95 4- 14 1,690 14 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0011 U
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Concentration (mg/L) _
Distance to Distance to

Sample Depth Shoreline Storm Drain
Point Name Sample Identification Sample Date (feet) (feet) (feet) TTPH TPH-d TPH-g TPH-mo Jet Fuel Benzene Toluene Ethylbenzene Xylenes MTBE Lead

M07C-09 030-CAP-065 Apr-00 4 - 14 1,690 14 NA NA NA NA NA 0.0005 U 0.001 U 0.001 U 0.001 U 0.002 U NA
M07C-09 385-$22-009 Jul-01 4 - 14 1,690 14 0.68 0.1 U 0.03 J 0.65 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
M07C-09 MW7C-09-A1141 Jun-02 4 - 14 1,690 14 0.44 0.15 0.05 U 0.29 J 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.000022 U
M07C-09 MW7C-09-A1141 Jun-02 4 - 14 1,690 14 0.44 0.15 0.05 U 0.29 J 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.000022 U
M07C-09 MO7C-09-A1340 Sep-02 4 - 14 1,690 14 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0001 U NA
M07C-09 M07C-09-A1642 Dec-02 4 - 14 1,690 14 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00028 U
M07C-09 M07C-09-A1994 Apr-03 4 - 14 1,690 14 ND 0.05 U 0.02 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U NA
M13-06 280-$13-054 Oct-94 2- 9.75 1,380 163 1.75 0.1 U 0.05 U 1.75 J 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0015 U
M13-06 280-$13-055 Feb-95 2- 9.75 1,380 163 1.1 0.1 U 0.05 U 1.1 J 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.001 U
M13-06 280-$13-057 Jun-95 2 - 9.75 1 380 163 0.74 0.1 U 0.05 U 0.74 J 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0013 U
M13-06 280-$13-058 Aug-95 2- 9.75 1 380 163 0.92 0.1 U 0.05 U 0.92 J 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0011 U
M13-06 108-$13-001 Nov-97 2 - 9.75 1 380 163 0.3 0.1 UJ 0.05 U 0.3 NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.00065 U
M13-06 108-$13-005 Feb-98 2 - 9.75 1 380 163 ND 0.12 UJ 0.05 U 0.25 UJ NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.00062 UJ
M13-06 108-$13-009 May-98 2 - 9.75 1 380 163 ND 0.12 U 0.05 U 0.25 U NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0005 U
M13-06 108-$13-013 Aug-98 2 - 9.75 1 380 163 ND NA 0.05 UJ NA NA 0.0005 UJ 0.001 UJ 0.001 UJ 0.001 U NA 0.0017 U
M13-06 385-$13-006 Jun-01 2 - 9.75 1 380 163 0.77 0.1 U 0.05 U 0.77 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
M13-06 M13-06-A1144 Jun-02 2 - 9.75 1 380 163 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.00013 J
M13-06 M13-06-A1645 Dec-02 2 - 9.75 1 380 163 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00023 U
M13-07 280-$13-059 Nov-94 2.5 - 12.5 1 780 40 8.73 6.16 J 2.57 J 0.8 U 0.4 U 0.086 0.005 U 0.004 J 0.005 U NA 0.0015 U
M13-07 280-$13-060 Feb-95 2.5 - 12.5 1,780 40 2.24 1.5 J 0.74 J 0.5 U 0.1 U 0.011 J 0.001 U 0.001 0.0009 J NA 0.001 U
M13-07 280-$13-061 Jun-95 2.5 - 12.5 1,780 40 2.22 1.8 J 0.42 J 0.5 U 0.1 U 0.023 0.001 U 0.002 0.001 U NA 0.0013_J
M13-07 280-$13-062 Aug-95 2.5 - 12.5 1,780 40 3.36 2.8 J 0.56 J 0.5 U 0.1 U 0.044 0.001 U 0.003 0.001 NA 0.001_
M13-07 030-CAP-199 Apr-00 2.5 - 12.5 1,780 40 0.16 0.1 U 0.05 U 0.5 U 0.16 0.0005 U 0.001 U 0.001 U 0.001 U 0.002 UJ 0.003_o
M13-07 385-$13-007 Jun-01 2.5 - 12.5 1,780 40 0.39 NA 0.39 J NA NA 0.001 U 0.004 U 0.004 U 0.004 U 0.01 U NA
M13-07 385-$13-007A Jtm-01 2.5 - 12.5 1,780 40 4.47 4.47 J NA 0.1 U 0.1 U NA NA NA NA NA NA
M13-07 M13-07-A1145 Jun-02 2.5 - 12.5 1,780 40 2.21 0.58 0.53 0.3 U 1.1 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.00054 J
M13-07 M13-07-A1646 Dec-02 2.5 - 12.5 1,780 40 1.78 0.45 0.52 0.3 U 0.81 0.0005 U 0.0005 U 0.0005 U 0.0002 U 0.0005 U 0.00029 U
M13-08 280-$13-063 Dec-94 22- 23 2,150 232 ND 0.1 U 0.05 U 0.5 U NA 0.001 U 0.001 U 0.001 U 0.001 U NA NA
M13-08 280-$13-065 Feb-95 22-23 2,150 232 0.25 0.1 U 0.05 U 0.25 J NA 0.001 U 0.001 U 0.001 U 0.001 U NA NA
M13-08 280-$13-066 Jun-95 22 - 23 2,150 232 0.22 0.22 J 0.05 U 0.5 U NA 0.0005 U 0.0009 J 0.001 U 0.001 U NA NA
M13-08 280-$13-067 Aug-95 22 - 23 2,150 232 ND 0.1 U 0.05 U 0.5 U NA 0.0005 U 0.001 U 0.001 U 0.001 U NA NA
M13-08 385-$13-008 Jun-01 22 - 23 2,150 232 ND 0.1 U 0.05 U 0.1 U NA 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
M13-08 M13-08-A1146 Jun-02 22 - 23 2,150 232 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0002 U 0.0005 U 0.0005 U 0.00081 J
M13-08 M13-08-A1647 Dec-02 22 - 23 2,150 232 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00017 U
M13-09 280-$13-068 Dec-94 2.5- 12.5 1,940 140 1.22 1.1 J 0.12 J 0.5 U 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.001 U
M13-09 280-$13-069 Feb-95 2.5 - 12.5 1,940 140 1.51 1.4 J 0.11 J 0.2 U 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.001 U
M13-09 280-$13-070 Jun-95 2.5 - 12.5 1,940 140 1.393 1.3 J 0.09 J 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.0009 J NA 0.0013 U
M13-09 280-$13-071 Aug-95 2.5- 12.5 1,940 140 1 1 J 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0011 U
M13-09 108-$13-002 Nov-97 2.5- 12.5 1,940 140 0.8 0.1 J 0.05 U 0.7 NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.00078 UJ
M13-09 108-$13-006 Feb-98 2.5 - 12.5 1,940 140 0.58 0.13 J 0.05 U 0.45 J NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.001 UJ
M13-09 108-$13-010 May-98 2.5 - 12.5 t,940 140 0.491 0.1 J 0.03 J 0.36 J NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0011 UJ
M13-09 108-$13-014 Aug-98 2.5 - 12.5 1,940 140 0.419 0.08 J 0.05 UJ 0.34 J NA 0.0005 UJ 0.001 UJ 0.001 UJ 0.001 U NA 0.0017 U
M13-09 385-$13-009 Jun-01 2.5 - 12.5 1,940 140 0.75 0.75 0.05 U 0.1 U 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
M13-09 M13-09-A1147 Jun-02 2.5 - 12.5 1,940 140 1.52 0.68 0.05 U 0.84 0.071 0.0005 U 0.0005 U 0.0013 0.0016 0.0005 U 0.00016 U
M13-09 M13-09-A1648 Dec-02 2.5- 12.5 1,940 140 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00018 U

M-IMF-01 MIMF-01 Aug-91 4- 13.5 1,500 136 NA NA NA NA NA NA NA NA NA NA 0.002 t!dlr

M-IMF-01 M-IMF-01 Apr-92 4- 13.5 1,500 136 NA NA NA NA NA NA NA NA NA NA 0.0015,_1_
M-IMF-02 M-IMF-02 Apr-92 3- 13 1,517 157 NA NA NA NA NA NA NA NA NA NA 0.0922
MW-1 MW-1 [10/15/90] Oct-90 3.5 - 13.5 1,350 23 NA NA NA NA NA 0.4 0.025 U 0.034 0.032 NA 0.05 U
MW-1 280-$13-099 Dec-94 3.5 - 13.5 1,350 23 10.22 10 J 0.22 J 0.5 U 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0015 U
MW-1 280-$13-149 Feb-95 3.5- 13.5 1,350 23 7.8 7.6 J 0.2 J 0.2 U 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.001 U



TABLE F-4-2: GROUNDWATER ANALYTICAL DATA - SITE 13
Appendix F - TPH RiskEvaluationfor CERCLA Sites 9, 13, 19, and23
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Concentration (mg/L)( Distance to Distance to
Sample Depth Shoreline Storm Drain

Point Name Sample Identification Sample Date (feet) (feet) (feet) TTPH TPH-d TPH-g TPH-mo Jet Fuel Benzene Toluene Ethylbenzene Xylenes MTBE Lead
MW-1 280-$13-150 Jun-95 3.5 - 13.5 1,350 23 6.45 6.2 J 0.25 J 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0013 U
MW-1 280-$13-151 Au9-95 3.5-13.5 1,350 23 5.62 5.4 J 0.22 J 0.5 U 0.1 U 0.0007 0.001 U 0.001 U 0.001 U NA 0.0017 UJ
MW-1 030-CAP-196 Apr-00 3.5- 13.5 1,350 23 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U 0.002 U 0.003 U
MW-1 385-$13-010 Jun-01 3.5- 13.5 1,350 23 4.27 4.12 0.15 0.1 U 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
MW-1 -MW-1-A1148 Jun-02 3.5 - 13.5 1,350 23 2.37 0.96 0.23 0.64 0.54 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.00052 J
MW-1 MW-1-A1649 Dec-02 3.5- 13.5 1,350 23 1.304 0.58 0.07 0.45 0.2 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0067
MWOR-1 MWOR-1 [08/24/90] Aug-90 5- 15 1,400 3 NA NA NA NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA NA
MWOR-1 280-$13-032 Oct-94 5-15 1,400 3 0.75 0.1 U 0.05 U 0.75 J 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.003 U
MWOR-1 280-$13-033 Feb-95 5- 15 1,400 3 0.61 0.1 U 0.05 U 0.61 J 0.1 U 0.001 U 0.001 U 0.001 UJ 0.001 U NA 0.001 U
MWOR-1 280-$13-034 Jun-95 5- 15 1,400 3 0.69 0.1 U 0.05 U 0.69 J 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0013 U
MWOR-1 280-$13-035 Aug-95 5- 15 1,400 3 0.59 0.1 U 0.05 U 0.59 J 0.1 U 0.0005 U 0.061 U 0.001 U 0.001 U NA 0.0011 U
MWOR-1 385-$13-001 Jun-01 5- 15 1,400 3 0.49 0.1 U 0.05 U 0.49 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
MWOR-2 MWOR-2 [08/27/90] Aug-90 5 - 15 1,130 30 NA NA NA NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA NA
MWOR-2 280-$13-037 Oct-94 5-15 1,130 30 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0015 U
MWOR-2 280-$13-038 Feb-95 5-15 1,130 30 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.001 U
MWOR-2 280-$13-039 Jun-95 5- 15 1,130 30 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0013 U
MWOR-2 280-$13-040 Aug-95 5- 15 1,130 30 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0022 U
MWOR-2 385-$13-002 Jun-01 5- 15 1,130 30 ND NA 0.05 U NA NA 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
MWOR-2 385-$13-002A Jul-01 5-15 1,130 30 ND 0.1 U NA 0.1 U 0.1 U NA NA NA NA NA NA
MWOR-3 MWOR-3 [08/27/90] Aug-90 5- 15 1,750 28 NA NA NA NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA NA
!_WOR-3 280-$13-041 Oct-94 5-15 1,750 28 0.58 0.1 U 0.05 U 0.58 J 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0015 U

OR-3 280-$13-042 Feb-95 5-15 1,750 28 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.001 UJ 0.001 U 0.001 U 0.001 U NA 0.0084 UJ
I_vVOR-3 280-$13-043 Jun-95 5 - 15 1,750 28 0.52 0.1 U 0.05 El 0.52 J 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0013 U
MWOR-3 280-$13-045 Aug-95 5-15 1,750 28 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.00°1U 0.001 U 0.001 U NA 0.0011 U
MWOR-3 385-$13-003 Jun-01 5- 15 1,750 28 0.47 0.1 U 0.05 U 0.47 0.1 U 0.0005 UJ 0.00;! UJ 0.002 UJ 0.002 U 0.005 UJ NA
MWOR-4 MWOR-4 [08/28/90] Aug-90 5 - 15 1,750 203 NA NA NA NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA 0.05 U
MWOR-4 280-$13-046 Oct-94 5- 15 1,750 203 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0015 U
MWOR-4 280-$13-047 Feb-95 5-15 1,750 203 ND 0.1 U 0.05 U 0.2 U 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.001 U
MWOR-4 280-$13-048 Jun-95 5- 15 1,750 203 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0013 U
MWOR-4 280-$13-049 Aug-95 5 - 15 1,750 203 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0022 UJ
MWOR-4 385-$13-004 Jun-01 5- 15 1,750 203 ND 0.1 U 0.05 U 0.1 U 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
MWOR-4 MWOR-4-A1159 Jun-02 5 - 15 1,750 203 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.000045 U
MWOR-4 MWOR-4-A1660 Dec-02 5 - 15 1,750 203 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00023 U
S13-DGS-VE01 385-$13-014 Aug-01 5.5- 8 1,380 6 1.3 0.2 U 0.05 U 1.3 NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S13-DGS-VE02 385-$13-017 Aug-01 8.5- 10 1,700 8 ND 0.2 U 0.05 U 0.2 U NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
S13-DGS-VE02 385-$13-017A Aug-01 8.5 - 10 1,700 8 1.9 0.1 U 0.05 U 1.9 0.1 U 0.0005 U 0.002 U 0.002 U 0.0003 J 0.005 U NA
S13-DGS-VE03 385-$13-027 Apr-00 7 1,700 15 3.95 0.1 0.06 UJ 3.85 0.098 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA

Notes:

Bold Indicates preliminary remediation criteria presented in Table F-2-1 or free product criteria is exceeded.
J Indicates an estimated concentration value

U Indicates compound was analyzed for but not detected above the concentration listed
UJ Indicates compound was analyzed for but not detected above the estimated concentration listed
mg/L Milligrams per liter
MTBE Methyl tertiary butyl ether

N_ Not analyzed
Not detected at the total petroleum hydrocarbon detection limits

rt-d Total petroleum hydrocarbons as diesel
TPH-g Total petroleum hydrocarbons as gasoline
TPH-mo Total petroleum hydrocarbons as motor oil
TTPH Total total petroleum hydrocarbons (sum of all TPH factions)



TABLE F-4-3: LOW-RISK FUEL SITE CLOSURE ASSESSMENT CERCLA SITE 13
AppendixF - TPH RiskEvaluationfor CERCLA Sites9, 13, 19, and 23
Page 1 of 2

RWQCB LOW-RISK CRITERIA
FUEL SITE MET EXPLANATION

CLOSURE CRITERIA

The leak and source(s) False SinceApril1997, AlamedaPoint ceasedall naval
have been removed operations,therebyeliminatingpossiblesourcesof

contamination associated with aircraft maintenance and
operation activities. In addition, all aboveground storage
tanks were demolished prior to 1990 and all fuel lines were
removed in 1998. However, floating product is present at
the southern portionof CERCLA Site 13within the mini-
storage area.

The site has been True Multiple investigations that assessed possible TPH
adequately contamination were conducted at Site 13 (see Tables F-4-1
characterized and F-4-2). Soil and groundwater have been characterized

for the purpose of this evaluation.
Little or no False TTPH and TPH-associated constituents exceeded PRC for
groundwater impact potential exposure to marine ecological receptors through
currently exists, and no the storm drain exposure pathway. Benzene and lead
contaminants are exceeded PRC for potential exposure to marine ecological
found at levels above receptors through the storm drain exposure pathway.
applicable water Groundwater is impacted above applicable water quality
quality objectives criteria to marine ecological receptors.
No water wells, deeper False Although no drinking water wells are located within Site 13,
drinking water aquifers, and groundwater at Site 13 does not discharge to surface
surface water, or other water, groundwater at Site 13 is designated as part of the
sensitive receptors are southeastern region, and is considered a potential drinking
likely to be impacted water source. TPH-associated constituents (benzene and

lead) exceeded PRC for groundwater as a potential drinking
water source.

The site presents no False Potential reuse for Site 13 includes residential homes mixed
significant risk to with offices, retail, service commercial, research and
human health development, or light industrial areas. TPH-associated

constituents in soil exceeded PRC for residential reuse and
volatilization of constituents to indoor air; therefore, the site
presents a significant risk to human health.

The site presents no False Based on exposure pathways evaluated for marine
significant risk to the ecological receptors, TTPH and TPH-associated
environment constituents in groundwater samples exceed the criteria

through the storm drain exposure pathway.
The dissolved Unknown Two plumes exist at Site 13. The western plume (Plume 1)
groundwater plume is contains TPH contamination; the eastern plume (Plume 2)
not migrating contains elevated concentrations of TPH, benzene, and

lead. Groundwater at Site 13 generally flows is to the west.
The western plume is currently undergoing remediation;
however, there is not adequate information on the western
end of that plume to determine whether it is migrating
westward. It is not clear whether the TPH, benzene, and
lead concentrations in monitoring wells (M13-07 and
MW530-1 in Site 23) to the west of eastern plume show
whether the plume is migrating because the concentrations
remain above the PRC.
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Notes:

CERCLA Comprehensive Environmental Response, Compensation, and LiabilityAct
OU Operable Unit
PRC Preliminary remediation criteria
RWQCB Regional water quality control board
TPH Total petroleum hydrocarbons
TPH-associated constituents TPH-diesel range, -gasoline range, -jet fuel range, and -motor oil range; benzene; toluene;

ethylbenzene; xylenes; methyl tertiary butyl ether; and lead
TTPH Total TPH



TABL -5-1" SOIL ANALYTICAL DATA - SITE 19
Appendix F - TPH Risk Evaluation for CERCLA Sites 9, 13, 19, and 23
Page 1 of 5

Concentration {mg/kg)
Sample

Sample Sample Depth Jet
Point Name Identification Date (feet) TTPH TPH-d TPH-_t TPH-mo Fuel Benzene Toluene Ethylbenzene Xylene MTBE Lead

030-$19-005 030-$19-005 Oct-98 0-3 ND 11 U 0.54 UJ 11 U 11 U 0.011 U 0.011 U 0.011 U 0.011 U NA 3.1 J
030-$19-007 030-$19-007 Oct-98 0-2.5 0.05 1! U 0.05J 11 U 11 U 0.011 U 0.011 U 0.011 U 0.011 U NA 4.8J
134-006-041 134-0071 Oct-95 3-4 ND 24 U 0.52 UJ 24 U NA 0.01 U 0.01 U 0.01 U 0.01 U NA NA
134-006-041 134-0072 Oct-95 5.5-6.5 1.4 28 U 1.4 YJ 28 U NA 0.012 U 0.012 U 0.012 U 0.012 U NA NA
134-1W-005 1341-005 Jan-95 7- 7.5 ND 12 U 0.6 U 24 U NA 0.012 U 0.012 U 0.012 U 0.012 U NA 15.1 EJ
134-1W-005 1341-005M Jan-95 7-7.5 NA NA NA NA NA 0.01 U 0.01 U 0.01 U 0.03 NA 25 U
134-SN-003 134S-003M Jan-95 3-3.5 ND 50 U 50 U NA NA 0.01 U 0.01 U 0.01 U 0.03 U NA 25 U
134-SS-003 134M-003M Feb-95 7.5-8 ND 50 U 50 U NA NA 0.01 U 0.01 U 0.01 U 0.03 NA 25 U
134-Z22-025 134-0025M Apr-95 2.5 - 3 84 2.2 U 0.54 U 84 NA NA NA NA NA NA 6.5
210-1W-004 2101-004 Feb-95 4-4.5 ND 12 U 0.61 U 24 U NA 0.012 U 0.012 U 0.012 U 0.012 U NA 2.4
210-1W-004 2101-004M Feb-95 4-4.5 NA NA NA NA NA 0.01 U 0.01 U 0.01 U 0.03 NA 25 U
372-1-MOJ 372-P1 Sep-97 6 ND 1 U 1 U 10 U NA 0.005 U 0.005 U 0.005 U 0.005 U 0.05 U NA
372-2-MOJ 372-P2 Sep-97 5.5 ND 1 U 1 U 10 U NA 0.005 U 0.005 U 0.005 U 0.005 U 0.05 U NA
372-MW2 372-MW2 Jan-95 3.5 17 17 1 U NA NA 12 U 12 U 12 U 12 U NA NA
B19-17 280-$19-001 Aug-94 1 - 2 4,683.3 54 U 3.3 J 4,680 J 54 U NA NA NA NA NA NA
B19-17 280-$19-002 Aug-94 2.5-3.5 ND 11 U 0.56 U 28 U 11 U 0.011 U 0.011 U 0.011 U 0.011 U NA NA
B19-17 280-$19-003 Aug-94 5-6 ND 12 U 0.6 U 30 U 12 U 0.012 U 0.012 U 0.012 U 0.012 U NA NA
B19-18 280-$19-004 Aug-94 1 -2 ND 11 U 0.53 U 26 U 11 U NA NA NA NA NA NA
B19-18 280-$19-005 Aug-94 2-3 97 13 U 0.53 U 97 J 13 U 0.011 U 0.011 U 0.011 U 0.011 U NA NA
B19-18 280-$19-004 Aug-94 1-2 ND 11 U 0.53 U 26 U 11 U NA NA NA NA NA NA
B19-18 280-$19-005 Aug-94 2-3 97 13 U 0.53 U 97 J 13 U 0.011 U 0.011 U 0.011 U 0.011 U NA NA
B19-19 280-$19-008 Aug-94 1- 2 330 57 U 0.57 U 330 J 57 U NA NA NA NA NA NA
B19-19 280-$19-009 Aug-94 2.5-3.5 ND 12 U 0.59 U 29 U 12 U 0.011 U 0.011 U 0.011 U 0.011 U NA NA
B19-19 280-$19-010 Aug-94 5-6 ND 12 U 0.6 U 30 U 12 U 0.01 U 0.01 U 0.01 U 0.01 U NA NA
BD13-5 BD13-5 [0.5-1.0] Jul-90 0.5 - 1 NA NA NA NA NA NA NA NA NA NA 5.2 U
BD13-5 BD13-5 [2.0-2.5] Jul-90 2- 2.5 NA NA NA NA NA 0.0054 U 0.022 0.0054 U 0.021 NA NA
BD13-5 BD13-5 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA NA NA NA NA NA 6.6
BD13-5 BD13-5 [5.0-5.5] Jul-90 5- 5.5 NA NA NA NA NA 0.006 U 0.074 0.006 U 0.006 U NA NA
BD13-5 BD13-5 [5.5-6.0] Jul-90 5.5 - 6 NA NA NA NA NA NA NA NA NA NA 6.1 U
BD13-5 BD13-5 [9.5-10.0] Jul-90 9.5 - 10 NA NA NA NA NA 0.0059 U 0.056 0.008 0.051 NA NA
BD13-5 BD13-5 [10.0-10.5] Jul-90 10- 10.5 NA NA NA NA NA NA NA NA NA NA 6.2 U
BD13-5 BD13-5 [11.0-11.5] Jul-90 11 - 11.5 NA NA NA NA NA 0.0059 U 0.011 0.0059 U 0.0059 U NA NA
BD13-5 BD13-5 [11.5-12.0] Jul-90 11.5 - 12 NA NA NA NA NA NA NA NA NA NA NA
BD13-5 BD13-5 [14.0-14.5] Jul-90 14- 14.5 NA NA NA NA NA 0.0059 U 0.013 0.0059 U 0.0059 U NA NA
BD13-6 BD13-6 [0.5-1.0] Jul-90 0.5 - 1 NA NA NA NA NA NA NA NA NA NA 5.2 U
BD13-6 BD13-6 [2.0-2.5] Jul-90 2- 2.5 NA NA NA NA NA 0.0052 U 0.01 0.0052 U 0.0052 U NA NA
BD13-6 BD13-6 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA NA NA NA NA NA 5.6 U
BD13-6 BD13-6 [5.0-5.5] Jul-90 5- 5.5 NA NA NA NA NA 0.0059 U 0.1 0.0059 U 0.0059 U NA NA
BD13-6 BD13-6 [5.5-6.0] Jul-90 5.5 - 6 NA NA NA NA NA NA NA NA NA NA 6.1 U



TABLE F-5-1: SOIL ANALYTICAL DATA -SITE 19
Appendix F - TPH RiskEvaluationfor CERCLA Sites9, 13, 19, and 23
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Concentration {m_l/k_l)
Sample

Sample Sample Depth Jet
Point Name Identification Date (feet) TTPH TPH-d TPH-_I TPH-mo Fuel Benzene Toluene Ethylbenzene Xylene MTBE Lead

BD13-6 BD13-6 [8.0-8.5] Jul-90 8- 8.5 NA NA NA NA NA 0.006 U 0.035 0.006 U 0.006 U NA NA
BD13-6 BD13-6 [8.5-9.0] Jul-90 8,5 - 9 NA NA NA NA NA NA NA NA NA NA 6 U
BD13-6 BD13-6 [9.5-10.0] Jul-90 9.5 - 10 NA NA NA NA NA NA NA NA NA NA 6 U
BD13-6 BD!3-6 [11,0-11.5] Jul-90 11 - 11.5 NA NA NA NA NA 0.006 U 0.027 0.006 U 0.013 NA NA
BD13-6 BD13-6 [14,0-14.5] Jul-90 14 - 14.5 NA NA NA NA NA 0.0059 U 0.036 0.006 0.045 NA NA
BD13-7 BD13-7 [0,5-1.0] Jul-90 0.5 - 1 NA NA NA NA NA NA NA NA NA NA 5.3 U
BD13-7 BD13-7 [1.5-2.0] Jul-90 1.5- 2 NA NA NA NA NA 0.0062 U 0.058 0.0062 U 0.0062 U NA NA
BD13-7 BD13-7 [2,0-2.5] Jul-90 2 - 2.5 NA NA NA NA NA NA NA NA NA NA 13
BD13-7 BD13-7 [4.5-5.0] Jul-90 4.5 - 5 NA NA NA NA NA 0.011 U 0.28 0.011 U 0.011 U NA NA
BD13-7 BD13-7 [5.0-5.5] Jul-90 5 - 5.5 NA NA NA NA NA NA NA NA NA NA 5.9 U
BD13-7 BD13-7 [8,0-8.5] Jul-90 8- 8.5 NA NA NA NA NA 0.0058 U 0.01 0.0058 U 0.0058 U NA NA
BD13-7 BD13-7 [8.5-9.0] Jul-90 8.5 - 9 NA NA NA NA NA NA NA NA NA NA 6 U
BD13-7 BD13-7 [11.0-11.5] Jul-90 11- 11.5 NA NA NA NA NA 0.0058 U 0,049 0,0058 U 0.0058 U NA NA
BD13-7 BD13-7 [11.5-12.0] Jul-90 11.5- 12 NA NA NA NA NA NA NA NA NA NA NA
BD13-7 BD13-7 [14.0-14.5] Jul-90 14- 14.5 NA NA NA NA NA 0.006 U 0.017 0.006 U 0.006 U NA NA
BD13-8 BD13-8 [0.5-1.0] Jul-90 0.5 - 1 NA NA NA NA NA NA NA NA NA NA 5.2 U
BD13-8 BD13-8 [2.5-3.0] Jul-90 2.5-3 NA NA NA NA NA 0.005 U 0.039 0.005 U 0.005 U NA NA
BD13-8 BD13-8 [3.0-3,5] Jul-90 3 - 3.5 NA NA NA NA NA NA NA NA NA NA 5.4 U
BD13-8 BD13-8 [6.0-6.5] Jul-90 6- 6.5 NA NA NA NA NA 0,006 U 0,005 J 0.006 U 0.006 U NA NA
BD13-8 BD13-8 [8.0-8.5] Jul-90 8 - 8.5 NA NA NA NA NA NA NA NA NA NA NA
BD13-8 BD13-8 [10.5-11.0] Jul-90 10.5- 11 NA NA NA NA NA 0.006 U 0,022 0,006 U 0.006 U NA NA
BD13-8 BD13-8 [11.0-11.5] Jul-90 11- 11.5 NA NA NA NA NA NA NA NA NA NA 5.9 U
BD13-8 BD13-8 [12.5-13.0] Jul-90 12.5- 13 NA NA NA NA NA 0.006 U 0.019 0.006 U 0.006 U NA NA
BD13-8 BD13-8 [13.0-13.5] Jul-90 13- 13.5 NA NA NA NA NA NA NA NA NA NA 6.9
BD13-8 BD13-8 [14.5-15.0] Jul-90 14.5- 15 NA NA NA NA NA 0.006 U 0,028 0.006 U 0.006 U NA NA
BD13-9 BD13-9 [0.5-1.0] Jul-90 0.5 - 1 NA NA NA NA NA NA NA NA NA NA 5.3 U
BD13-9 BD13-9 [2.0-2.5] Jul-90 2- 2.5 NA NA NA NA NA 0.005 U 0.048 0.005 U 0.005 U NA NA
BD13-9 BD13-9 [3,5-4.0] Jul-90 3.5 - 4 NA NA NA NA NA NA NA NA NA NA 6.9
BD13-9 BD13-9 [5.0-5.5] Jul-90 5- 5.5 NA NA NA NA NA 0,006 U 0,02 0.006 U 0.006 U NA NA
BD13-9 BD13-9 [8.0-8.5] Jul-90 8 - 8.5 NA NA NA NA NA NA NA NA NA NA 27
BD13-9 BD13-9 [8.5-9.0] Jul-90 8.5-9 NA NA NA NA NA 0.006 U 0.031 0.006 U 0.006 U NA NA
BD13-9 BD13-9 [11.0-11.5] Jul-90 11 - 11.5 NA NA NA NA NA NA NA NA NA NA NA
BD13-9 BD13-9 [11.5-12.0] Jul-90 11.5- 12 NA NA NA NA NA 0.006 U 0.021 0.006 U 0.006 U NA NA
BD13-9 BD13-9 [14.0-14.5] Jul-90 14- 14.5 NA NA NA NA NA 0.006 U 0.005 J 0.006 U 0,006 U NA NA
BD13-9 BD13-9 [14.5-15.0] Jul-90 14.5- 15 NA NA NA NA NA NA NA NA NA NA 6.1 U
BD13-10 BD13-10 [0.5-1.0] Jul-90 0.5 - 1 NA NA NA NA NA NA NA NA NA NA 5.2 U
BD13-10 BD13-10 [2.0-2.5] Jul-90 2- 2.5 NA NA NA NA NA 0,008 U 0,005 J 0,008 U 0,003 J NA NA
BD13-10 BD13-10 [3.0-3.5] Jul-90 3 - 3.5 NA NA NA NA NA NA NA NA NA NA 44
BD13-10 BD13-10 [4.5-5.0] Jul-90 4.5-5 NA NA NA NA NA 0,006 U 0.024 0,006 U 0.006 U NA NA

( ( (
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Concentration (m_l/k_l)
Sample

Sample Sample Depth Jet

Point Name Identification Date (feet) TTPH TPH-d TPH-g TPH-mo Fuel Benzene Toluene Ethylbenzene Xylene MTBE Lead
BD13-10 BD13-10 [5.0-5.5] Jul-90 5 - 5.5 NA NA NA NA NA NA NA NA NA NA NA
BD13-10 BD13-10 [7.5-8.0] Jut-90 7,5- 8 NA NA NA NA NA 0,006 U 0,011 0.006 U 0.006 U NA NA
BD13-10 BD13-10 [8.0-8.5] Jul-90 8 - 8.5 NA NA NA NA NA NA NA NA NA NA 10
BD13-10 BD13-10 [10.5-11.0] Jul-90 10.5-11 NA NA NA NA NA 0.006 U 0.046 0.006 U 0.006 U NA NA
BD13-10 BD13-10 [11.0-11.5] Jul-90 11 - 11.5 NA NA NA NA NA NA NA NA NA NA NA
BD13-10 BD13-!0 [13.5-14.0] Jul-90 13,5- 14 NA NA NA NA NA 0.006 U 0.02 0.006 U 0.006 U NA NA
BD13-10 BD13-10 [14.0-14.5] Jul-90 14- 14.5 NA NA NA NA NA NA NA NA NA NA 6.1 U
BD13-11 BD13-11 [1.0-1.5] Jul-90 1 - 1.5 NA NA NA NA NA NA NA NA NA NA 5.3 U
BD13-11 BD13-11 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA 0.005 U 0,008 0.005 U 0.005 U NA NA
BD13-11 BD13-11 [1.0-1.5] Jul-90 1 - 1.5 NA NA NA NA NA NA NA NA NA NA 5.3 U
BD13-11 BD13-11 [4.0-4.5] Jul-90 4 - 4.5 NA NA NA NA NA NA NA NA NA NA 5.7 U
BD13-11 BD13-11 [6.0-6.5] Jul-90 6- 6.5 NA NA NA NA NA 0.006 U 0.15 0.006 U 0.006 U NA NA
BD13-11 BD13-11 [9.0-9.5] Jul-90 9-9.5 NA NA NA NA NA 0.006 U 0.055 0.006 U 0,006 U NA NA
BD13-11 BD13-11 [11.5-12.0] Jul-90 11.5-12 NA NA NA NA NA NA NA NA NA NA 5.8 U
BD13-11 BD13-11 [12.5-13.0] Jul-90 12.5- 13 NA NA NA NA NA 0.006 U 0.021 0.006 U 0.006 U NA NA
BD13-11 BD13-11 [13.0-13.5] Jul-90 13- 13.5 NA NA NA NA NA NA NA NA NA NA 6 U
BD13-11 BD13-11 [15.0-15.5] Jul-90 15- 15.5 NA NA NA NA NA 0.006 U 0.014 0.006 U 0.006 U NA NA
BD13-12 BD13-12 [1.5-2.0] Jul-90 1.5 - 2 NA NA NA NA NA NA NA NA NA NA 5.2 U
BD13-12 BD13-12 [2.0-2.5] Jul-90 2-2.5 NA NA NA NA NA 0.0052 U 0.011 0.0052 U 0.0052 U NA NA
BD13-12 BD13-12 [3.0-3.5] Jul-90 3 - 3.5 NA NA NA NA NA NA NA NA NA NA NA
BD13-12 BD13-12 [4.5-5.0] Jul-90 4.5 - 5 NA NA NA NA NA NA NA NA NA NA 6.2 U
BD13-12 BD13-12 [5.0-5.5] Jul-90 5-5.5 NA NA NA NA NA 0.0061 U 0.076 0.0061 U 0.0061 U NA NA
BD13-12 BD13-12 [8.5-9.0] Jul-90 8.5-9 NA NA NA NA NA 0.0065 U 0.029 0.0065 U 0.0065 U NA NA
BD13-12 BD13-12 [9.5-10.0] Jul-90 9.5- 10 NA NA NA NA NA NA NA NA NA NA 8.8
BD13-12 BD13-12110.5-11.0] Jul-90 10.5- 11 NA NA NA NA NA 0.006 U 0.14 0.006 U 0.006 U NA NA
BD13-12 BD13-12 [12.0-12.5] Jul-90 12- 12.5 NA NA NA NA NA 0.006 U 0.041 0.006 U 0.006 U NA NA
BD13-12 BD13-12 [14.5-15.0] Jul-90 14.5- 15 NA NA NA NA NA NA NA NA NA NA 6.1 U
BD13-12 BD13-12 [15.0-15.5] Jul-90 15- 15.5 NA NA NA NA NA 0.0059 U 0.1 0.0059 U 0.0059 U NA NA
BD13-13 BD13-13 [2.0-2.5] Jul-90 2 - 2,5 NA NA NA NA NA NA NA NA NA NA 303
BD13-13 BD13-13 [7.0-7.5] Jul-90 7-7.5 NA NA NA NA NA 0.006 U 0.011 0.006 U 0.006 U NA NA
BD13-13 BD13-13 [8.0-8.5] Jul-90 8 - 8.5 NA NA NA NA NA NA NA NA NA NA 4 U
BD13-13 BD13-13 [8.5-9.0] Jul-90 8.5-9 NA NA NA NA NA 0.006 U 0.02 0.006 U 0.006 U NA NA
BD13-13 BD13-13 [9.5-10.0] Jul-90 9,5- 10 NA NA NA NA NA 0.006 U 0.01 0.006 U 0.006 U NA NA
BD13-13 BD13-13 [11.0-11.5] Jul-90 11 - 11.5 NA NA NA NA NA NA NA NA NA NA 3.9 U
BD13-13 BD13-13 [12.0-12.5] Jul-90 12- 12.5 NA NA NA NA NA 0.006 U 0.013 0.006 U 0.006 U NA NA
BD13-13 BD13-13 [14.0-14.5] Jul-90 14- 14.5 NA NA NA NA NA NA NA NA NA NA 4 U
BD13-13 BD13-13 [15.0-15.5] Jul-90 15- 15.5 NA NA NA NA NA 0,006 U 0,021 0,006 U 0,006 U NA NA
BD!3-14 BD13-14 [2.0-2.5] Jul-90 2 - 2.5 NA NA NA NA NA NA NA NA NA NA 5.2 U
BD13-14 BD13-14 [3.5-4.0] Jul-90 3.5-4 NA NA NA NA NA 0.0052 U 0.014 0.0052 U 0.0052 U NA NA
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Concentration (mg/k_l)
Sample

Sample Sample Depth Jet
Point Name Identification Date (feet) TTPH TPH-d TPH-_I TPH-mo Fuel Benzene Toluene Ethylbenzene Xylene MTBE Lead

BD13-14 BD13-14 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA NA NA NA NA NA NA
BD13-14 BD13-14 [4.0-4.5] Jul-90 4 - 4.5 NA NA NA NA NA NA NA NA NA NA 5.3 U
BD13-14 BD13-14 [9.5-10.0] Jul-90 9.5- 10 NA NA NA NA NA 0.0065 U 0.1 0.0065 U 0.0065 U NA NA
BD13-14 BD13-14 [13.5-14.0] Jul-90 13.5- 14 NA NA NA NA NA 0.0059 U 0.025 0.0059 U 0.0059 U NA NA
BD13-14 BD13-14 [14.0-14.5] Jul-90 14- 14.5 NA NA NA NA NA NA NA NA NA NA 6 U
BD13-14 BD13-14 [14.5-15.0] Jul-90 14.5- 15 NA NA NA NA NA 0.0062 U 0.028 0.0062 U 0.0062 U NA NA
BD13-14 BD13-14 [15.0-15.5] Jul-90 15- 15.5 NA NA NA NA NA NA NA NA NA NA 6 U
BD13-14 BD13-14 [15.5-16.0] Jul-90 15.5- 16 NA NA NA NA NA 0.006 U 0.034 0.006 U 0.006 U NA NA
BD!3-15 BD13-15 [2.0-2.5] Jul-90 2 - 2.5 NA NA NA NA NA NA NA NA NA NA 13.7
BD13-15 BD13-15 [4.0-4.5] Jul-90 4- 4.5 NA NA NA NA NA 0.006 U 0.16 0.006 U 0.006 U NA NA
BD13-15 BD13-15 [8.5-9.0] Jul-90 8.5 - 9 NA NA NA NA NA NA NA NA NA NA 6 U
BD13-15 BD13-15 [10.5-11.0] Jul-90 10.5- 11 NA NA NA NA NA 0.006 U 0.023 0.006 U 0.006 U NA NA
BD13-15 BD13-15 [11.5-12.0] Jul-90 11.5-12 NA NA NA NA NA 0.006 U 0.024 0.006 U 0.006 U NA NA
BD13-15 BD13-15 [12.5-13.0] Jul-90 12.5- 13 NA NA NA NA NA NA NA NA NA NA 5.8 U
BD13-15 BD13-15 [13.0-13.5] Jul-90 13- 13.5 NA NA NA NA NA 0.006 U 0.016 0.006 U 0.006 U NA NA
BD13-15 BD13-15 [13.5-14.0] Jul-90 13.5- 14 NA NA NA NA NA NA NA NA NA NA 5.8 U
BD13-15 BD13-15 [14.5-15.0] Jul-90 14.5- 15 NA NA NA NA NA 0.006 U 0.022 0.006 U 0.006 U NA NA
BD13-16 BD13-16 [1.5-2.0] Jul-90 1.5 - 2 NA NA NA NA NA NA NA NA NA NA 5.2 U
BD13-16 BD13-16 [3.0-3.5] Jul-90 3- 3.5 NA NA NA NA NA 0.005 U 0.002 J 0.005 U 0.005 U NA NA
BD13-16 BD13-16 [5.0-5.5] Jul-90 5 - 5.5 NA NA NA NA NA NA NA NA NA NA 6 U
BD13-16 BD13-16 [6.0-6.5] Jul-90 6- 6.5 NA NA NA NA NA 0.006 U 0.004 J 0.006 U 0.006 U NA NA
BD13-16 BD13-16 [9.0-9.5] Jul-90 9-9.5 NA NA NA NA NA 0.006 U 0.036 0.006 U 0.006 U NA NA
BD13-16 BD13-16 [10.5-11.0] Jul-90 10.5 - 11 NA NA NA NA NA NA NA NA NA NA 385
BD13-16 BD13-16 [12.0-12.5] Jul-90 12- 12.5 NA NA NA NA NA 0.006 U 0.008 0.006 U 0.006 U NA NA
BD13-16 BD13-16 [13.5-14.0] Jul-90 13.5- 14 NA NA NA NA NA NA NA NA NA NA 6.2
BD13-16 BD13-16 [14.0-14.5] Jul-90 14- 14.5 NA NA NA NA NA 0.006 U 0.012 0.006 U 0.006 U NA NA
M19-05 280-$19-011 Nov-94 0.5-1.5 ND 11 U 0.53 U 21 U 11 U 0.011 U 0.011 U 0.011 U 0.011 U NA NA
M19-05 280-$19-012 Nov-94 2.5-3.5 36 11 U 0.56 U 36 J 11 U 0.011 U 0.011 U 0.011 U 0.011 U NA NA
M19-05 280-$19-013 Nov-94 4.5-5.5 ND 10 U 0.52 U 21 U 10 U 0.01 U 0.01 U 0.01 U 0.01 U NA NA
MWD13-1 MWD13-1 [0.5-1.0] Jul-90 0.5- 1 NA NA NA NA NA NA NA NA NA NA 3.5 U
MWD13-1 MWD13-1 [3.5-4.0] Jul-90 3.5-4 NA NA NA NA NA 0.006 U 0.034 0.006 U 0.006 U NA NA
MWD13-1 MWD13-1 [7.0-7.5] Jul-90 7-7.5 NA NA NA NA NA NA NA NA NA NA 3.5 U
MWD13-1 MWD13-1 [8.5-9.0] Jul-90 8.5-9 NA NA NA NA NA 0.006 U 0.017 0.006 U 0.006 U NA NA
MWD13-1 MWD13-1 [9.5-10.0] Jul-90 9.5- 10 NA NA NA NA NA 0.006 U 0.036 0.006 U 0.006 U NA NA
MWD13-1 MWD13-1 [10.0-10.5] Jul-90 10- 10.5 NA NA NA NA NA NA NA NA NA NA 3.5 U
MWD13-1 MWD13-1 [12.5-13.0] Jul-90 12.5- 13 NA NA NA NA NA 0.006 U 0.03 0.006 U 0.006 U NA NA
MWD13-1 MWD13-1 [13.0-13.5] Jul-90 13- 13.5 NA NA NA NA NA NA NA NA NA NA 4.1 U
MWD13-1 MWD13-1 [14.0-14.5] Jul-90 14- 14.5 NA NA NA NA NA 0.006 U 0.018 0.006 U 0.006 U NA NA
MWD13-2 MWD13-2 [0.5-1.0] Jul-90 0.5- 1 NA NA NA NA NA NA NA NA NA NA 28.4

( ( (
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Concentration (m_l/kg)
Sample

Sample Sample Depth Jet
Point Name Identification Date (feet) TTPH TPH-d TPH-9 TPH-mo Fuel Benzene Toluene Ethylbenzene Xylene MTBE Lead

MWD13-2 MWD13-2 [1.5-2.0] Jul-90 1.5 - 2 NA NA NA NA NA 0.68 U 1 D 0.68 U 0.19 J NA NA
MWD13-2 MWD13-2 [2.0-2.5] Jul-90 2- 2.5 NA NA NA NA NA NA NA NA NA NA 8.6
MWD13-2 MWD13-2 [5.0-5.5] Jul-90 5- 5.5 NA NA NA NA NA NA 0.004 0.006 U 0.006 U NA NA
MWD13-2 MWD13-2 [8.5-9.0] Jul-90 8.5- 9 NA NA NA NA NA NA 0.037 0.006 U 0.006 U NA NA
MWD13-2 MWD13-2 [9.0-9.5] Jul-90 9 - 9.5 NA NA NA NA NA NA NA NA NA NA 40.5
MWD13-2 MWD13-2 [13.0-13.5] Jul-90 13- 13.5 NA NA NA NA NA NA 0.025 0.006 U 0.006 U NA NA
MWD13-2 MWD13-2 [13.5-14.0] Jul-90 13.5 - 14 NA NA NA NA NA NA NA NA NA NA 5.9 U
MWD13-2 MWD13-2 [14.5-15.0] Jul-90 14.5- 15 NA NA NA NA NA 0.006 U 0.005 J 0.006 U 0.006 U NA NA
MWD13-3 MWD13-3 [0.5-1.0] Jul-90 0.5- 1 NA NA NA NA NA NA NA NA NA NA 5.2 U
MWD13-3 MWD13-3 [3.5-4.0] Jul-90 3.5-4 NA NA NA NA NA NA 0.054 0.006 U 0.006 U NA NA
MWD13-3 MWD13-3 [4.0-4.5] Jul-90 4-4.5 NA NA NA NA NA 0.006 U 0.045 0.006 U 0.006 U NA NA
MWD13-3 MWD13-3 [5.0-5.5] Jul-90 5- 5.5 NA NA NA NA NA NA NA NA NA NA 6.1 U
MWD13-3 MWD13-3 [11.5-12.0] Jul-90 11.5-12 NA NA NA NA NA 0.007 U 0.016 0.007 U 0.007 U NA NA
MWD13-3 MWD13-3 [14.0-14.5] Jul-90 14- 14.5 NA NA NA NA -NA 0.006 U 0.006 U 0.006 U 0.006 U NA NA

Notes:

Bold Indicates preliminary remediation criteria presented in Table F-2-1 or free product criteria is exceeded.
D Resembles a diesel fuel pattern
J Indicates an estimated concentration value

mg/kg Milligrams per kilogram

MTBE Methyl tertiary butyl ether
NA Not analyzed
ND Not detected at the total petroleum hydrocarbon detection limits

TPH Total petroleum hydrocarbon

TPH-d Total petroleum hydrocarbons as diesel

TPH-g Total petroleum hydrocarbons as gasoline
TPH-mo Total petroleum hydrocarbons as motor oil

TTPH Total total petroleum hydrocarbons (sum of all TPH fractions)

U indicates compound was analyzed for but not detected above the concentration listed
UJ indicates compound was analyzed for but not detected above the estimated concentration listed
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Concentration (mg/L)
Distance to Distance to

Sample Sample Sample Shoreline Storm Drain Ethylbenze
Point Name Identification Date Depth (feet) (feet) (feet) TTPH TPH-d TPH-g TPH-mo Jet Fuel Benzene Toluene ne Xylenes MTBE Lead

134-006-041 134-0070 Oct-95 8-9 997 35 ND 0.1 U 0.05 U 0.2 U NA 0.0005 U 0.001 U 0.001 U 0.001 U NA NA
372-1-MOJ 372-P1 Sep-97 1,023 3.5 0.67 0.67 0.05 U NA 0.5 U 0.0005 U 0.0005 U 0.0005 U 0.001 U 0.005 U NA
372-2-MOJ 372-P2 Sep-97 988 36 0.54 0.54 0.05 U NA 0.5 U 0.0005 U 0.0005 U 0.0005 U 0.001 U 0.005 U NA
372-MW2 372-MW2 Feb-95 2.6 1 037 17.2 0.15 0.15 0.05 U NA NA 0.01 U 0.01 U 0.01 U 0.01 U NA NA
372-MW2 372-MW2 Dec-97 2.6 1 037 17.2 0.064 0.064 0.05 U 0.25 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0025 U NA
372-MW2 372-MW2 Mar-98 2.6 1 037 17.2 0.19 0.11 0.05 U 0.25 U 0.08 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0025 U NA
372-MW2 372-MW2 Sep-98 2.6 1 037 17.2 0.067 0.067 0.05 U 0.25 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0025 U NA
372-MW2 372-MW2 Apr-99 2.6 1 037 17.2 0.06 0.06 0.05 U 0.25 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0025 U NA
D19-01 280-$19-060 Dec-94 50- 60 1 056 32.5 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.01 U
D19-01 280-$19-061 Mar-95 50 - 60 1 056 32.5 NA NA NA NA NA 0.001 UJ 0.001 U 0.001 U 0.001 U NA 0.005 U
D19-01 280-$19-062 Jun-95 50 - 60 1056 32.5 NA NA NA NA NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0039 U
D19-01 280-$19-063 Sep-95 50-60 1,056 32.5 NA NA NA NA NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0055 U
D19-01 108-S04-045 May-98 50 - 60 1,056 32.5 0.32 0.12 U 0.05 U 0.32 J NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0018 UJ
D19-01 108-$19-004 Aug-98 50 - 60 1,056 32.5 0.18 0.12 UJ 0.034 UJ 0.18 J NA 0.0005 UJ 0.001 UJ 0.001 UJ 0.001 UJ NA 0.0017 U
D19-01 385-$19-006 Jul-01 50 - 60 1,056 32.5 ND 0.1 U 0.05 U 0.1 U 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
D19-01 D19-01-A1085 Jul-02 50 - 60 1,056 32.5 ND 0.05 UJ 0.05 U 0.3 UJ 0.05 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.000035 U
D19-01 D19-01-A1586 Dec-02 50 - 60 1,056 32.5 0.024 0.05 U 0.024 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00046 U
DHP-S19-01 280-$19-038 Aug-94 19 1,162 112.5 0.46 0.1 U 0.05 U 0.46 J 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0012 U
DHP-S19-02 280-$19-039 Aug-94 22 1,054 29.5 0.54 0.1 U 0.05 U 0.54 J 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0012 U
DHP-S19-03 280-$19-041 Sep-94 20.5 1,063 40.2 0.72 0.1 U 0.05 U 0.72 J 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0012 U

DHP-S19-04 280-$19-042 Aug-94 21.3 1,176 40.3 0.58 0.1 U 0.05 U 0.58 J 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0012 UDHP-S19-05 280-$19-043 Aug-94 10 - 13 1,009 13.5 1.17 0.1 U 0.05 U 1.17 J 0.1 U NA NA NA NA NA NA
M19-05 280-$19-033 Dec-94 20-30 1,252 88.5 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.001 U 0.005 0.001 U 0.002 NA 0.0015 U
M19-05 280-$19-035 Mar-95 20 - 30 1 252 88.5 0.27 0.1 U 0.05 U 0.27 J 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.005 U
M19-05 280-$19-036 Jun-95 20 - 30 1 252 88.5 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0053
M19-05 280-$19-037 Aug-95 20-30 1 252 88.5 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0011 U
M19-05 385-$19-005 Jul-01 20 - 30 1 252 88.5 ND 0.1 U 0.05 U 0.1 U 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA

MWD13-1 MWD13-1 [08/09/90] Oct-90 5 - 15 1 157 118 NA NA NA NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA
MWD13-1 280-$19-016 Oct-94 5-15 1 157 118 0.46 0.1 U 0.05 U 0.46 J 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0015 U
MWD13-1 280-$19-017 Mar-95 5-15 1 157 118 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.001 U
MWD13-1 280-$19-018 Jun-95 5 - 15 1,157 118 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0013 U
MWD13-1 280-$19-019 Aug-95 5-15 1,157 118 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0011 U
MWD13-1 385-$19-001 Jul-01 5- 15 1,157 118 0.37 0.1 U 0.03 J 0.34 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
MWD13-2 MWD13-2 [08/09/90] Aug-90 5- 15 1,054 30.5 NA NA NA NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA 0.05 U
MWD13-2 280-$19-021 Oct-94 5- 15 1,054 30.5 0.54 0.1U 0.05U 0.54J 0.1U 0.001U 0.001U 0.001U 0.001U NA 0.0015U
MWD13-2 280-$19-022 Mar-95 5- 15 1,054 30.5 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.001 UJ 0.001 U 0.001 U 0.001 U NA 0.001 U
MWD13-2 280-$19-023 Jun-95 5- 15 1,054 30.5 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0013 U
MWD13-2 280-$19-024 Aug-95 5- 15 1,054 30.5 0.27 0.27 J 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0011 U
MWD13-2 108-S04-046 May-98 5 - 15 1,054 30.5 1 0 U 0.05 U 1 J NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0011 UJ
MWD13-2 108-$19-005 Aug-98 5 - 15 1,054 30.5 0.788 0.19 J 0.028 J 0.57 J NA 0.0005 UJ 0.001 UJ 0.001 UJ 0.001 UJ NA 0.0017 U
MWD13-2 385-$19-002 Jul-01 5- 15 1,054 30.5 ND 0.1 U 0.05 U 0.1 U 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA

MWD13-3 MWD13-3 [08/10/90] Oct-90 5- 15 1,080 50 NA NA NA NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA
MWD13-3 280-$19-025 Oct-94 5-15 1,080 50 0.39 0.1 U 0.05 U 0.39 J 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0029 J
MWD13-3 280-$19-026 Mar-95 5-15 1,080 50 0.11 0.1 U 0.11 J 0.5 U 0 U 0.001 UJ 0.001 U 0.001 U 0.001 U NA 0.001 U
MWD13-3 280-$19-027 Jun-95 5 - 15 1,080 50 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0013 U

MWD13-3 280-$19-028 Aug-95 5- 15 1,080 50 ND 0.1U 0.05U 0.5U 0.1U 0.0005U 0.001U 0.001U 0.001U NA 0.0011UMWD13-3 108-$19-001 Nov-97 5 - 15 1,080 50 ND 0.1UJ 0.05U 0.3U NA 0.0005U 0.001U 0.001U 0.001U NA 0.00065U
MWD13-3 108-$19-002 Feb-98 5 - 15 1,080 50 ND 0.12 UJ 0.05 U 0.24 UJ NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0007 UJ
MWD13-3 108-$19-003 May-98 5- 15 1,080 50 0.046 0.12UJ 0.046J 0.24UJ NA 0.0005U 0.001U 0.001U 0.001U NA 0.0069UJ
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Concentration (mg/L) (
Distance to Distance to

Sample Sample Sample Shoreline Storm Drain Ethylbenze
Point Name Identification Date Depth (feet) (feet) (feet) TTPH TPH-d TPH-g TPH-mo Jet Fuel Benzene Toluene ne Xylenes MTBE Lead

MWD13-3 108-S19-006 Aug-98 5 - 15 1,080 50 0.14 0.12 U 0.05 U 0.14 J NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0017 U
MWD13-3 385-$19-003 Jul-01 5 - 15 1,080 50 0.03 0.1 U 0.03 J 0.1 U 0.1 U 0.0005 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.005 UJ NA
MWD13-3 MWD13-3-A1157 Jun-02 5 - 15 1,080 50 0.128 0.055 0.05 U 0.073 J 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00032 U
MWD13-3 MWD13-3-A1658 Dec-02 5 - 15 1,080 50 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0003 0.0002
MWD13-4 MWD13-4 [08/10/90] Oct-90 5- 15 1,157 65 NA NA NA NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA
MWD13-4 280-$19-029 Oct-94 5 o15 1,157 65 0.38 0.1 U 0.05 U 0.38 J 0.1 U 0.001 U 0.001 U 0.001 U NA 0.0015 U
MWD13-4 280-$19-030 Mar-95 5- 15 1,157 65 ND 0.1 U 0.05 U 0.5 U 0.1 U J 0.001 U 0.001 U 0.001 U NA 0.001 U
MWD13-4 280-$19-031 Jun-95 5 - 15 1,157 65 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0009 0.001 U 0.001 U 0.001 U NA 0.0013 U
MWD13-4 280-$19-032 Aug-95 5-15 1,157 65 ND 0.1 UJ 0.05 U 0.5 UJ 0.1 UJ _J001 0.001 U 0.001 U 0.001 U NA 0.0011 U
MWD13-4 385-$19-004 Jul-01 5 - 15 1,157 65 0.09 0.06 J 0.03 J 0.1 U 0.1 U 0.0003 J 0.002 U 0.002 U 0.002 U 0.005 U NA
MWD13-4 MWD13-4-A1158 Jun-02 5 - 15 1,157 65 0.36 0.15 0.019 U 0.21 J 0.05 U 0.0003 U 0.0004 J 0.0005 U 0.0005 U 0.0005 U 0.00012 U
MWD13-4 MWD13-4-A1349 Sep-02 5 - 15 1,157 65 0.034 0.05 U 0.034 J 0.3 U 0.05 U 0.0002 J 0.0005 U 0.0001 J 0.0005 J 0.0002 U 0
MWD13-4 MWD13-4-A1659 Dec-02 5 - 15 1,157 65 0.018 0.05 U 0.018 0.3 U 0.05 UJ 0.0003 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00049 U
MWD13-4 MWD13-4-A2001 Apr-03 5- 15 1,157 65 ND 0.05 U 0.027 U 0.3 U 0.05 U 0.0002 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U NA
SHP-1;19-01 280-$19-057 Sep-94 10 - 13 1,207 81.7 3.311 0.1 U 0.071 J 3.24 J 0.1 U NA NA NA NA NA NA
SHP-,';19-02 280-$1g-058 Aug-94 6.5 - 10 1,253 77.3 0.22 0.1 UJ 0.05 U 0.22 J 0.1 UJ NA NA NA NA NA NA
SHP-_;19-03 280-$19-059 Aug-94 6.5 - 10 1,258 89 0.664 0.1 U 0.064 J 0.6 J 0.1 U NA NA NA NA NA NA

Notes:

Bold IndicatespreliminaryremediationcriteriapresentedinTableF-2-1or freeproductcriteriaisexceeded. _r
J Indicatesanestimatedconcentrationvalue
mg/L Milligramsperliter
MTBE Methyltertiarybutylether
NA Notanalyzed
ND Notdetectedattotalpetroleumhydrocarbondetectionlimits.
TPH Totalpetroleumhydrocarbon
TPH-d Totalpetroleumhydrocarbonsasdiesel
TPH-g Totalpetroleumhydrocarbonsasgasoline
TPH-mo Totalpetroleumhydrocarbonsasmotoroil
TTPH Totaltotalpetroleumhydrocarbons(sumofallTPHfractions
U Indicatescompoundwasanalyzedforbutnotdetectedabovetheconcentrationlisted
UJ Indicatescompoundwasanalyzedforbutnotdetectedabovetheestimatedconcentrationlisted

(
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RWQCB LOW-RISK CRITERIA
FUEL SITE MET EXPLANATION

CLOSURE CRITERIA

The leak andsource(s) True SinceApril1997, AlamedaPointceasedall naval
have been removed operations,therebyeliminatingpossiblesourcesof

contaminationassociatedwithaircraftmaintenanceand
operationactivities. In addition,all undergroundstorage
tanks were closedin place in 1987, and all fuel lineswere
closed in place in 1998. Floatingproduct(a possible
groundwatersource)is not presentat CERCLA Site 19.

The site has been True Multiple investigationsthat assessedpossibleTPH
adequately contaminationwere conductedat Site 19 (see Tables F-5-1
characterized and F-5-2). Soiland groundwaterhave been adequately

characterized,and no clatagaps were identifiedduringthis
evaluation.

Littleor no True At Site 19, TPH-associatedconstituents(lead) exceeded
groundwaterimpact PRC for potentialexposureto marineecologicalreceptors
currentlyexists,and no throughthe stormdrainexposure pathway. The samples
contaminantsare are greaterthan 50 feet fromthe neareststormdrain, and
foundat levelsabove recentdata did not indicatedetectionsexceedingPRC.
applicablewater Correctiveactionis notwarranted for potentialexposureto

_, qualityobjectives marineecologicalreceptorsthroughthe stormdrain
exposure pathway.

No water wells,deeper True Althoughno drinkingwaterwells are locatedwithinSite 19,
drinkingwater aquifers, and the site is greaterthan250 feet fromthe shoreline;
surface water, or other groundwater at Site 19 is designated as part of the
sensitive receptors are southeastern region and is considered a potential drinking
likely to be impacted water source. TPH-associated constituent concentrations

(lead and benzene) exceeded PRC for groundwater as a
potential drinking water source in the past; however,
subsequent samples collected from the same locations are
non-detect for lead and benzene. Corrective action is not
warranted for groundwater as a potential drinking water
source.

The site presents no True Potential reuse for Site 19 includes residential homes mixed
significant risk to with offices, retail, service commercial, research and
human health development, or light industrial areas. TPH-associated

constituents in soil were screened against PRC for
residential reuse, and TPH-associated constituents were
screened against residential PRC for volatilization of
constituents to indoor air. TPH-associated constituents in
groundwater did not exceed the PRC for volatilization for
constituents to indoor air. TPH-associated and TPH-fraction
concentrations in soil exceeded the PRC for residential
reuse in two isolated surface soils only.
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RWQCB LOW-RISK CRITERIA
FUEL SITE MET EXPLANATION

CLOSURE CRITERIA

The site presentsno True Basedon exposurepathwaysevaluatedfor marine
significantriskto the ecologicalreceptors,TPH-associatedconstituent
environment concentrationsingroundwatersamplescollectedfromSite

19 indicatethat there is no significantriskto the
environment.

The dissolved True Based onthe recentdata collectedto assesspossibleTPH
groundwaterplume is contamination,a TPH groundwaterplumewith
notmigrating concentrationsgreater than applicablePRC is not presentat

Site 19.

Notes:

CERCLA Comprehensive Environmental Response, Compensation, and LiabilityAct
OU Operable Unit
PRC Preliminary remediation criteria
RWQCB Regional Water Quality Control Board
TPH Total petroleum hydrocarbon
TPH-associated constituents TPH-diesel range, -gasoline range, -jet fuel range, and -motor oil range; benzene; toluene;

ethylbenzene; xylenes; methyl tertiary butyl ether; and lead
TTPH Total TPH



TABLE'-o-l: SOIL ANALYTICAL DATA - SITE 23 ( (

AppendixF - TPH RiskEvaluationforCERCLA Sites9, 13, 19, and 23
Page 1 of 6

Sample Sample

Point Name Identification Date Depth (feet) "I-rPH TPH-d TPH-g TPH-mo Jet Fuel Benzene Toluene Ethylbenzene Xylene MTBE Lead
148-001-004 148-0005M Feb-95 3.5- 4 ND 50 U 50 U NA NA 0.01 U 0.01 U 0.01 U 0.03 U NA 25 U
148-001-007 148-0008M Feb-95 4-4.5 ND 50 U 50 U NA NA 0.01 U 0.01 U 0.01 U 0.03 U NA 25 U
148-001-001 148-0002M Feb-95 3.5-4 ND 50 U 50 U NA NA 0.01 U 0.01 U 0.01 U 0.03 U NA 25 U
148-001-001 148-0003 Feb-95 3.5-4 450 11 UJ 0.53 UJ 450YJ NA 0.011 U 0.011 U 0.011 U 0.011 U NA 1.3
150-Z19-016 150-0016M Jun-95 0.5 - 1 1,103 3 0.5 U 1,100 NA NA NA NA NA NA 1.7
153-Z22-004 153-0004 Apr-95 2.5 - 3 100 11 U 0.5 U 100 YJ NA NA NA NA NA NA 4.4
153-Z22-004 153-0004M Apr-95 2.5 - 3 36 1.1 U 0.57 U 36 NA NA NA NA NA NA 5.8
211-001-001 211-0001M Mar-95 0.5 - 1 2,150 ii500 650 270 U NA NA NA NA NA NA NA
211-001-002 211-0002M Mar-95 0.5 - 1 8,900 7,900 1,000 2,700 U NA NA NA NA NA NA NA
211-001-003 211-0003M Mar-95 0.5 - 1 2,230 430 0.53 U 1,800 NA NA NA NA NA NA NA
211-001-004 211-0004M Mar-95 0.5 - 1 90 24 0.52 U 66 NA NA NA NA NA NA NA
211-001-005 211-0005 Mar-95 0 - 0.5 2,820 2i500 YJ 320 ZJ 210 U NA NA NA NA NA NA NA
211-001-005 211-0005M Mar-g5 0.5- 1 2,180 480 260 U NA NA NA NA NA NA NA
211-001-006 211-0006M Mar-95 0.5 - 1 1,060 360 0.53 U 700 NA NA NA NA NA NA NA
211-001-007 211-0007M Mar-95 0.5 - 1 160 2.2 U 0.53 U 160 NA NA NA NA NA NA NA
211-001-008 211-0008 Mar-95 0 - 0.5 540 ZJ 440 U NA NA NA NA NA NA NA
211-001-008 211-0008M Mar-95 0 - 0.5 13,810 13i000 810 5,600 U NA NA NA NA NA NA NA
211-002-010 211-0012 Oct-95 1.5-2.5 ND 26 U 0.53 U 26 U NA 0.011 U 0.011 U 0.011 U 0.011 U NA NA
211-002-010 211-0013 Oct-95 5.5-6.5 ND 26 UJ 0.53 U 26 UJ NA 0.011 U 0.001 J 0.011 U 0.011 U NA NA
211-002-011 211-0015 Oct-95 1-2 3,490 3,000 490YJ 260U NA 0.01 U 0.01 U 0.01 U 0.003 J NA NA
211-002-011 211-0016 Oct-95 5.5 - 6.5 8,200 5,700 2,500 YJ 260 U NA 1.3 U 1.3 U 4.7 2.6 NA NA
211-002-012 211-0018 Oct-95 0.5- 1 ND 26 U 0.52 U 26 U NA 0.01 U 0.01 U 0.01 U 0.01 U NA NA
211-002-012 211-0019 Oct-95 5-5.5 ND 28 U 0.58 U 28 U NA 0.011 U 0.011 U 0.011 U 0.011 U NA NA
211-002-013 211-0021 Oct-95 1-2 0.78 25 U 0.78 ZJ 25 U NA 0.01 U 0.01 U 0.01 U 0.01 U NA NA
211-002-013 211-0022 Oct-95 4.5- 6.5 0.88 29 UJ 0.88 YJ 29 UJ NA 0.012 U 0.012 U 0.012 U 0.012 U NA NA
211-002-014 211-0024 Oct-95 0.5-1 ND NA 0.53 U NA NA 0.011 U 0.011 U 0.011 U 0.011 U NA NA
211-002-014 211-0025 Oct-95 4.5- 5.5 ND 29 UJ 0.58 U 29 UJ NA 0.012 U 0.012 U 0.012 U 0.012 U NA NA
211-002-015 211-0027 Oct-95 1 -2 ND 25 U 0.52 U 25 U NA 0.001 J 0.01 U 0.01 U 0.01 U NA NA
211-002-015 211-0028 Oct-95 5- 6 11,033 11,000 33 YJ 1,400 U NA 1.4 U 1.4 U 1.4 U 1.4 U NA NA
211-1W-001 2111-001 Jan-95 5.5-6.5 260 12 U 0.6 U 260 YJ NA 0.012 U 0.012 U 0.012 U 0.012 U NA 2
211-1W-001 2111-001M Jan-95 5.5-6.5 NA NA NA NA NA 0.01 U 0.01 U 0.01 U 0.03 U NA 25 U
211-1W-002 2111-002 Jan-95 7-7.5 81 11 U 0.55 U 81 YJ NA 0.011 U 0.011 U 0.011 U 0.011 U NA 4.3
211-1W-002 2111-002M Jan-95 7 - 7.5 NA NA NA NA NA 0.01 U 0.01 U 0.01 U 0.03 U NA 25 U
211-1WCO-001 211C-001 Jan-95 1- 2 10,240 9;060 YJ iii80 ZJ 220 U NA 0.054 U 0.017 J 0.19 0.12 NA 20.5
211-1WCO-001 211C-001M Jan-95 1 -2 NA NA NA NA NA 0.4 U 0.4 U 1.5 1.2 NA 25 U
211-SN-001 211S-001M Jan-95 4-4.5 ND 50 U 50 U NA NA 0.01 U 0.01 U 0.01 U 0.03 U NA 25 U

211-SS-001 211M-001M Mar-95 2.5- 3 NA NA 0.2 U 0.39 0.2 U 1.2 NA 25 U
211-SS-002 211M-002M Mar-95 2-2.5 9,100 NA NA 0.59 0.2 U 0.2 U 0.6 U NA 25 U
211-SS-003 211M-003M Mar-95 2.5- 3 NA NA 0.37 0.33 U 16 1.2 NA 25 U
211-SS-004 211M-004M Mar-95 3.5 - 4 NA NA 0.5 U 0.5 U 8.6 3.6 NA 47

530-1-MOJ 530-P1-5.5 Au_-97 5.5 1,200 U 4,300 NA 19,000 1.2 U 1.2 U 1.2 U 2.5 U 6.2 U NA
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Sample Sample
Point Name Identification Date Depth (feet) "n'PH TPH-d TPH-_I TPH-mo Jet Fuel Benzene Toluene Ethylbenzene Xylene MTBE Lead

530-2-MOJ 530-P2-5.5 Aug-97 5.5 1,340 50 U 40 500 U 1,300 0.01 U 16 0.01 U 0.01 U 0.1 U NA
530-3-MOJ 530-P3-5.5 Aug-97 5.5 100 U 1,700 1,000 U 16,000 0.5 U 0.5 U 0.5 U 0.75 5 U NA
530-4-MOJ 530-P4-5.5 Aug-97 5.5 1,313 5 U 1,300 NA 13 0.25 U 0.25 U 0.25 U 0.5 U 1.2 U NA
530-5-MOJ 530-P5-5.5 Aug-97 5.5 7,400 30 U 900 300 U 6,500 0.25 U 0.25 U 0.25 U 0.7 2.5 U NA
530-6-MOJ 530-P6-6.0 Aug-97 6 ND 5 U 0.2 U NA 10 U 0.001 U 0.001 U 0.001 U 0.002 U 0.05 U NA
530-7-MOJ 530-P7-6.0 Aug-97 6 0.44 5 U 0.44 NA 10 U 0.001 U 0.001 U 0.001 U 0.002 U 0.05 U NA
530-8-MOJ 530-P8-5.5 Aug-97 5.5 ND 1 U 1 U NA 1 U 0.005 U 0.005 U 0.005 U 0.005 U 0.05 U NA
530-9-MOJ 530-P9-6.0 Aug-97 6 ND 1 U 1 U 10 U 1 U 0.005 U 0.005 U 0.005 U 0.005 U 0.05 U NA
530-10-MOJ 530-P10-6.0 Aug-97 6 ND 5 U 0.2 U t0 U 10 U 0.001 U 0.001 U 0.001 U 0.002 U 0.05 U NA
530-11-MOJ 530-Pll-4.5 Sep-97 4.5 5,800 50 U 800 500 U 5,000 0.125 U 0.125 U 0.125 U 1.7 0.2 U NA
530-12-MOJ 530-P12-4.5 Sep-97 4.5 11,200 100 U 1,200 1,000 U 10,000 1 U 1 U 1 U 1.8 5 U NA
530-13-MOJ 530-P13-4.5 Sep-97 4.5 ND 1 U 1 U 10 U 1 U 0.005 U 0.005 U 0.005 U 0.005 U 0.05 U NA
530-14-MOJ 530-P14-4.5 Sep-97 4.5 ND 1 U 1 U 10 U 1 U 0.005 U 0.005 U 0.005 U 0.005 U 0.05 U NA
530-15-MOJ 530-P15-4.5 Sep-97 4.5 100 U 2,000 1,000 U 13,000 2.5 U 2.5 U 2.5 U 2.5 U 25 U NA
530-16-MOJ 530-P16-4.5 Sep-97 4.5 13,200 100 U 1,200 1,000 U 12,000 1.25 U 1.25 U 1.25 U 1.25 U 12.5 U NA
530-17-MOJ 530-P17 Sep-97 8,600 100 U 1,000U 1.25 U 1.25 U 1.25 U 0.94 12.5 U NA
530-22-MOJ 530-P22-5.0 Oct-97 5 2_i100 11,000 1,100 1,000 U 9,000 0.12 U 0.12 U 0.12 U 0.25 U 0.62 U NA
530-25-MOJ 530-P25-5.0 Nov-97 5 32!05_ 17000 1,300 750 13,000 0.25 U 0.25 U 0.25 U 0.5 U 1.2 U NA
530-MJ-MW-1 530MW1-3.5 Nov-g7 3.5 .....713:10 4_i00 410 NA 0.12 U 0.12 U 0.12 U 0.25 U 0.62 U NA
530-MJ-MW-2 530MW2-3.5 Nov-97 3.5 11,062 ...... 5 U NA 0.001 U 0.001 U 0.001 U 0.002 U 0.005 U NA
530-MJ-MW-3 530MW3-4.5 Dec-97 4.5 32 5 U 0.2 U 32 10 U 0.001 U 0.001 U 0.001 U 0.002 U 0.005 U NA
B10B-04 280-$10B-001 Aug-94 0.5-1.5 NA NA NA NA NA 0.011 U 0.011 U 0.011 U 0.011 U NA NA
B10B-04 280-$10B-002 Aug-94 2-3 NA NA NA NA NA 0.011 U 0.011 U 0.011 U 0.011 U NA NA
B10B-04 280-$10B-003 Au9-94 5- 6 NA NA NA NA NA 0.012 U 0.012 U 0.012 U 0.012 U NA NA
B10B-06 280-$10B-008 Aug-94 0.5-1.5 NA NA NA NA NA 0.011 U 0.011 U 0.011 U 0.011 U NA NA
B10B-06 280-$10B-009 Aug-94 2.5- 3.5 NA NA NA NA NA 0.012 U 0.012 U 0.012 U 0.012 U NA NA
B10B-06 280-$10B-010 Aug-94 5- 6 NA NA NA NA NA 0.012 U 0.012 U 0.012 U 0.012 U NA NA
B10B-07 280-$10B-011 Aug-94 0.5 - 1.5 70 10 U 0.53 U 70 J 10 U 0.011 U 0.011 U 0.011 U 0.011 U NA NA
B10B-07 280-$10B-012 Aug-94 2.5-3.5 71 10 U 0.53 U 71 J 10 U 0.011 U 0.011 U 0.011 U 0.011 U NA NA
B10B-07 280-$10B-013 Aug-94 5-6 ND 11 U 0.57 U 29 U 11 U 0.011 U 0.011 U 0.011 U 0.011 U NA NA
B410-6 B410-6 [0.5-1.0] Jul-90 0.5 - 1 NA NA NA NA NA NA NA NA NA NA 3.5 U
B410-6 B410-6 [2.0-2.5] Jul-90 2 - 2.5 NA NA NA NA NA 0.005 U 0.038 0.005 U 0.005 U NA NA
B410-6 B410-6 [3.5-4.0] Jul-90 3.5 - 4 NA NA NA NA NA NA NA NA NA NA 3.5 U
B410-6 B410-6 [4.0-4.5] Jul-90 4 - 4.5 NA NA NA NA NA NA NA NA NA NA 3.6 U
B410-6 B410-6 [5.5-6.0] Jul-90 5.5- 6 NA NA NA NA NA 0.006 U 0.028 0.006 U 0.006 U NA NA
B410-6 B410-6 [8.0-8.5] Jul-90 8 - 8.5 NA NA NA NA NA NA NA NA NA NA 4.1 U
B410-6 B410-6 [8.5-9.0] Jul-90 8.5- 9 NA NA NA NA NA 0.006 U 0.021 0.006 U 0.006 U NA NA
B410-6 B410-6 [10.0-10.5] Jul-90 10 - 10.5 NA NA NA NA NA NA NA NA NA NA 4 U
B410-6 B410-6 [11.0-11.5] Jul-90 11 - 11.5 NA NA NA NA NA 0.006 U 0.023 0.006 U 0.006 U NA NA
B410-6 B410-6 [12.5-13.0] Jul-90 12.5 - 13 NA NA NA NA NA NA NA NA NA NA 8.8
B410-6 B410-6 [13.0-13.51 Jul-90 13 - 13.5 NA NA NA NA NA 0.006 U 0.031 0.006 U 0.006 U NA NA

( ( (
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Sample Sample
Point Name Identification Date Depth (feet) TTPH TPH-d TPH-_I TPH-mo Jet Fuel Benzene Toluene Ethylbenzene Xylene MTBE Lead

B410-6 B410-6 [14.5-15.0] Jul-90 14.5 - 15 NA NA NA NA NA NA NA NA NA NA 4.2 U
BOR-12 BOR-12 [0.5-1.0] Jul-90 0.5 - 1 NA NA NA NA NA NA NA NA NA NA 6.7
BOR-12 BOR-12 [3.5-4.0] Jul-90 3.5 - 4 NA NA NA NA NA 0.005 U 0.016 0.005 U 0.005 U NA NA
BOR-12 BOR-12 [4.0-4.5] Jul-90 4 - 4.5 NA NA NA NA NA NA NA NA NA NA 5.3 U
BOR-12 BOR-12 [8.5-9.0] Jul-90 8.5- 9 NA NA NA NA NA 0.006 U 0.013 0.006 U 0.006 U NA NA
BOR-12 BOR-12 [10.0-10.5] Jul-90 10 - 10.5 NA NA NA NA NA NA NA NA NA NA 9.1
BOR-12 BOR-12 [11.0-11.5] Jul-90 11 -11.5 NA NA NA NA NA 0,009 U 0.23 0.009 U 0.009 U NA NA
BOR-12 BOR-12 [11.5-12.0] Jul-90 11.5 - 12 NA NA NA NA NA NA NA NA NA NA 31
BOR-12 BOR-12 [14.0-14.5] Jul-90 14- 14.5 NA NA NA NA NA 0.006 U 0,009 0.006 U 0.006 U NA NA
BOR-12 BOR-12 [14.5-15.0] Jul-90 14.5 - 15 NA NA NA NA NA NA NA NA NA NA 6 U
BOR-20 BOR-20 [2.5-3.0] Jul-90 2.5- 3 NA NA NA NA NA NA NA NA NA NA 7.6
BOR-20 BOR-20 [3.0-3.5] Jul-90 3 - 3.5 NA NA NA NA NA 0.005 U 0.015 0,005 U 0.005 U NA NA
BOR-20 BOR-20 [5.0-5.5] Jul-90 5 - 5.5 NA NA NA NA NA NA NA NA NA NA 5.8 U
BOR-20 BOR-20 [6,0-6.5] Jul-90 6- 6.5 NA NA NA NA NA 0.006 U 0.004 J 0.006 U 0.006 U NA NA
BOR-20 BOR-20 [7.0-7.5] Jul-90 7 - 7.5 NA NA NA NA NA NA NA NA NA NA 6 U
BOR-20 BOR-20 [10.0-10.5] Jul-90 10 - 10.5 NA NA NA NA NA 0.006 U 0.002 J 0.006 U 0.006 U NA NA
BOR-20 BOR-20 [11.5-12.0] Jul-90 11.5-12 NA NA NA NA NA 0.006 U 0.002 J 0.006 U 0.006 U NA 6.1 U
BOR-20 BOR-20 [14.5-15.0] Jul-90 14.5 - 15 NA NA NA NA NA NA NA NA NA NA 8.6
BOR-22 BOR-22 [0.5-1.0] Jul-90 0.5 - 1 NA NA NA NA NA NA NA NA NA NA 7.4
BOR-22 BOR-22 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA 0.006 U 0.017 0.006 U 0,006 U NA NA
BOR-22 BOR-22 [3.5-4.0] Jul-90 3.5 - 4 NA NA NA NA NA NA NA NA NA NA 5.3 U
BOR-22 BOR-22 [7.5-8.0] Jul-90 7.5- 8 NA NA NA NA NA 0.006 U 0,021 0.006 U 0.006 U NA NA
BOR-22 BOR-22 [8.0-8.5] Jul-90 8 - 8.5 NA NA NA NA NA NA NA NA NA NA 22
BOR-22 BOR-22 [11.0-11.5] Jul-90 11 - 11.5 NA NA NA NA NA 0,007 U 0.14 0.007 U 0,007 U NA NA
BOR-22 BOR-22 [11.5-12.0] Jul-90 11.5- 12 NA NA NA NA NA NA NA NA NA NA 19
BOR-22 BOR-22 [14.0-14.5] Jul-90 14- 14.5 NA NA NA NA NA 0.006 U 0.006 0.006 U 0.006 U NA NA
BOR-22 BOR-22 [14.5-15.0] Jul-90 14.5 - 15 NA NA NA NA NA NA NA NA NA NA 5.9 U
BOR-23 BOR-23 [1.0-1.5] Jul-90 1 - 1.5 NA NA NA NA NA NA NA NA NA NA 5.1 U
BOR-23 BOR-23 [3.0-3.5] Jul-90 3 - 3,5 NA NA NA NA NA 0.005 U 0.041 0.005 U 0.005 U NA NA
BOR-23 BOR-23 [3.5-4.0] Jul-90 3.5 - 4 NA NA NA NA NA NA NA NA NA NA 15.3
BOR-23 BOR-23 [8.5-9.0] Jul-90 8.5- 9 NA NA NA NA NA 0,006 U 0.012 0.006 U 0.006 U NA NA
BOR-23 BOR-23 [9.0-9.5] Jul-90 9 - 9.5 NA NA NA NA NA NA NA NA NA NA 6.1 U
BOR-23 BOR-23 [11.0-11.5] Jul-90 11 -11.5 NA NA NA NA NA 0.009 U 0.13 0.009 U 0.009 U NA NA
BOR-23 BOR-23 [11.5-12.0] Jul-90 11.5 - 12 NA NA NA NA NA NA NA NA NA NA 18.6
BOR-23 BOR-23 [14.5-15,0] Jul-90 14.5 - 15 NA NA NA NA NA 0.006 U 0.01 0.006 U 0.006 U NA NA
BOR-23 BOR-23 [15.0-15.5] Jul-90 15 - 15.5 NA NA NA NA NA NA NA NA NA NA 6.1 U
BOR-25 BOR-25 [0.5-1.0] Jul-90 0.5 - 1 NA NA NA NA NA NA NA NA NA NA 5.2 U
BOR-25 BOR-25 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA 0.005 U 0.034 0.005 U 0.005 U NA NA
BOR-25 BOR-25 [3.5-4.0] Jul-90 3.5 - 4 NA NA NA NA NA NA NA NA NA NA 5.2 U
BOR-25 BOR-25 [6.5-7.0] Jul-90 6.5- 7 NA NA NA NA NA 0,006 U 0,017 0.006 U 0.006 U NA NA
BOR-25 BOR-25 [7.0-7.5] Jul-90 7 - 7.5 NA NA NA NA NA NA NA NA NA NA 5.9 U



TABLE F-6-1: SOILANALYTICALDATA- SITE23
Appendix F - TPH Risk Evaluation for CERCLASites 9, 13, 19,and 23
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Sample Sample

Point Name Identification Date Depth (feet) TTPH TPH.d TPH-£1 TPH-mo Jet Fuel Benzene Toluene Ethylbenzene Xylene MTBE Lead
BOR-25 BOR-25 [11.0-11.5] Jul-90 11 - 11.5 NA NA NA NA NA 0.006 U 0.02 0.006 U 0.006 U NA NA
BOR-25 BOR-25 [11.5-12.0] Jul-90 11.5- 12 NA NA NA NA NA NA NA NA NA NA 8.9
BOR-25 BOR-25 [14.0-14.5] Jul-90 14 - 14.5 NA NA NA NA NA 0.006 U 0.011 0.006 U 0.006 U NA NA
BOR-25 BOR-25 [14.5-15.0] Jul-90 14.5 - 15 NA NA NA NA NA NA NA NA NA NA 6.4 U
BOR-26 BOR-26 [1.0-1.5] Jul-90 1 - 1.5 NA NA NA NA NA NA NA NA NA NA 5.3 U
BOR-26 BOR-26 [1.5-2.0] Jul-90 1.5 - 2 NA NA NA NA NA NA NA NA NA NA NA
BOR-26 BOR-26 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA NA NA NA NA NA 120
BOR-26 BOR-26 [5.5-6.0] Jul-90 5.5 - 6 NA NA NA NA NA 0.006 U 0.004 J 0.006 U 0.006 U NA NA
BOR-26 BOR-26 [6.0-6.5] Jul-90 6 - 6.5 NA NA NA NA NA NA NA NA NA NA 6.1 U
BOR-26 BOR-26 [10.0-10.5] Jul-90 10 - 10.5 NA NA NA NA NA 0.006 U 0.006 U 0.006 U 0.006 U NA NA
BOR-26 BOR-26 [10.5-11.0] Jul-90 10.5 - 11 NA NA NA NA NA NA NA NA NA NA 6 U
BOR-26 BOR-26 [13.0-13.5] Jul-90 13 - 13.5 NA NA NA NA NA 0.006 U 0.009 0.006 U 0.006 U NA NA
BOR-26 BOR-26 [13.5-14.0] Jul-90 13.5 - 14 NA NA NA NA NA NA NA NA NA NA 6.1 U
BOR-27 BOR-27 [1.0-1.5] Jul-90 1 - 1.5 NA NA NA NA NA NA NA NA NA NA 5.2 U
BOR-27 BOR-27 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA 0.005 U 0.095 0.005 U 0.005 U NA NA
BOR-27 BOR-27 [3.0-3.5] Jul-90 3 - 3.5 NA NA NA NA NA NA NA NA NA NA 5.2 U
BOR-27 BOR-27 [7.0-7.5] Jul-90 7- 7.5 NA NA NA NA NA 0.006 U 0.008 0.006 U 0.006 U NA NA
BOR-27 BOR-27 [7.5-8.0] Jul-90 7.5 - 8 NA NA NA NA NA NA NA NA NA NA 6 U
BOR-27 BOR-27 [10.0-10.5] Jul-90 10 - 10.5 NA NA NA NA NA 0.006 U 0.005 J 0.006 U 0.006 U NA NA
BOR-27 BOR-27 [10.5-11.0] Jul-90 10.5 - 11 NA NA NA NA NA NA NA NA NA NA 6 U
BOR-27 BOR-27 [12.5-13.0] Jul-90 12.5 - 13 NA NA NA NA NA 0.009 U 0.074 0.009 U 0.009 U NA NA
BOR-27 BOR-27 [13.0-13.5] Jul-90 13 - 13.5 NA NA NA NA NA NA NA NA NA NA 14.7
CA13-10 030-CAP-202 Jun-00 4-4.5 61.7 7.7 J 0.56 U 54 NA 0.011 U 0.011 U 0.011 U 0.022 U 0.011 U 11 U
CA13-10 030-CAP-203 Jun-00 6.5-7 ND 1.2 U 0.61 U 12 U NA 0.012 U 0.012 U 0.012 U 0.024 U 0.012 U 12 U
S23-DGS-DP01 385-S23-001 Aug-01 1 - 1.5 NA NA NA NA NA NA NA NA NA NA 12.5
M09-05 280-S09-001 Nov-94 1.5 - 2.5 NA NA NA NA NA 0.011 U 0.011 U 0.011 U 0.011 U NA 1.3
M09-05 280-S09-002 Nov-94 3 - 4 NA NA NA NA NA 0.011 U 0.011 U 0.011 U 0.011 U NA 1.4
M09-05 280-S09-003 Nov-94 5- 6 NA NA NA NA NA 0.012 U 0.012 U 0.012 U 0.012 U NA 2.6
M10B-01 280-S10B-134 Nov-94 1 - 2 ND 10 U 0.52 U 20 U 10 U 0.01 U 0.01 U 0.01 U 0.01 U NA NA
M10B-01 280-S10B-135 Nov-94 2-3 ND 11 U 0.53 U 21 U 11 U 0.011 U 0.011 U 0.011 U 0.011 U NA NA
M10B-01 280-S10B-136 Nov-94 3-4 30 11 U 0.53 U 30 J 11 U 0.011 U 0.011 U 0.011 U 0.011 U NA NA
MW410-4 MW410-4 [1.0-1.5] Jul-90 1 - 1.5 NA NA NA NA NA NA NA NA NA NA 5.1 U
MW410-4 MW410-4 [3.0-3.5] Jul-90 3- 3.5 NA NA NA NA NA 0.005 U 0.007 0.005 U 0.005 U NA NA
MW410-4 MW410-4 [4.0-4.5] Jul-90 4 - 4.5 NA NA NA NA NA NA NA NA NA NA 5.2 U
MW410-4 MW410-4 [5.5-6.0] Jul-90 5.5- 6 NA NA NA NA NA 0.006 U 0.023 0.006 U 0.006 U NA NA
MW410-4 MW410-4 [6.0-6.5] Jul-90 6 - 6.6 NA NA NA NA NA NA NA NA NA NA 6.2 U
MW410-4 MW410-4 [8.5-9.0] Jul-90 8.5- 9 NA NA NA NA NA 0.006 U 0.007 0.006 U 0.006 U NA NA
MW410-4 MW410-4 [9.0-9.5] Jul-90 9 - 9.5 NA NA NA NA NA NA NA NA NA NA 6 U
MW410-4 MW410-4 [11.5-12.0] Jul-90 11.5- 12 NA NA NA NA NA 0.006 U 0.01 0.006 U 0.006 U NA NA
MW410-4 MW410-4 [12.0-12.5] Jul-90 12 - 12.5 NA NA NA NA NA NA NA NA NA NA 5.9 U

( ( (
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Sample Sample

Point Name Identification Date Depth (feet) TTPH TPH-d TPH-_ TPH-mo Jet Fuel Benzene Toluene Ethylbenzene Xylene MTBE Lead
MW410-4 MW410-4 [14.5-15.0] Jul-90 14.5 - 15 NA NA NA NA NA 0.007 U 0.007 0.007 U 0.007 U NA NA
MW410-4 MW410-4 [15.0-15.5] Jul-90 15 - 15.5 NA NA NA NA NA NA NA NA NA NA 9.8
MW530-1 MW530-1 [1.0-1.5] Jul-90 1 - 1.5 NA NA NA NA NA NA NA NA NA NA 31
MW530-1 MW530-1 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA 0.006 U 0.077 0.006 U 0.006 U NA NA
MW530-1 MW530-1 [3.0-3.5] Jul-90 3 - 3.5 NA NA NA NA NA NA NA NA NA NA 59
MW530-1 MW530-1 [5.5-6.0] Jul-90 5.5 - 6 NA NA NA NA NA NA NA NA NA NA NA
MW530-1 MW530-1 [6.0-6.5] Jul-90 6- 6.5 NA NA NA NA NA 0.006 U 0.008 0.006 U 0.006 U NA NA
MW530-1 MW530-1 [6.5-7.0] Jul-90 6.5 - 7 NA NA NA NA NA NA NA NA NA NA 15
MW530-1 MW530-1 [7.5-8.0] Jul-90 7.5 - 8 NA NA NA NA NA NA NA NA NA NA 25
MW530-1 MW530-1 [8.5-9.0] Jul-90 8.5- 9 NA NA NA NA NA 0.03 U 0.038 0.036 0.17 NA NA
MW530-1 MW530-1 [9.0-9.5] Jul-90 9 - 9.5 NA NA NA NA NA NA NA NA NA NA 15
MW530-1 MW530-1 [11.5-12.0] Jul-90 11.5 - 12 NA NA NA NA NA NA 0.75 U 6.2 12 NA NA
MW530-1 MW530-1 [12.0-12.5] Jul-90 12 - 12.5 NA NA NA NA NA NA NA NA NA NA 5.9 U
MW530-1 MW530-1 [13.5-14.0] Jul-90 13.5 - 14 NA NA NA NA NA 0.007 U 0.14 0.007 U 0.011 NA NA
MW530-1 MW530-1 [14.0-14.5] Jul-90 14 - 14.5 NA NA NA NA NA NA NA NA NA NA 18
MW530-2 MW530-2 [0.5-1.0] Jul-90 0.5 - 1 NA NA NA NA NA NA NA NA NA NA 6.4
MW530-2 MW530-2 [2.0-2.5] Jul-90 2 - 2.5 NA NA NA NA NA 0.006 U 0.072 0.006 U 0.006 U NA NA
MW530-2 MW530-2 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA NA NA NA NA NA 5.2 U
MW530-2 MW530-2 [5.0-5.5] Jul-90 5 - 5.5 NA NA NA NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA NA
MW530-2 MW530-2 [5.5-6.0] Jul-90 5.5 - 6 NA NA NA NA NA NA NA NA NA NA 5.4 U
MW530-2 MW530-2 [8.0-8.5] Jul-90 8- 8.5 NA NA NA NA NA 0.006 U 0.008 0.006 U 0.006 U NA NA
MW530-2 MW530-2 [8.5-9.0] Jul-90 8.5 - 9 NA NA NA NA NA NA NA NA NA NA 6.3 U
MW530-2 MW530-2R [6.0-6.5] Jul-90 6 - 6.5 NA NA NA NA NA NA NA NA NA NA 6.1 U
MW530-2 MW530-2 [11.0-11.5] Jul-90 11 - 11.5 NA NA NA NA NA 0.006 U 0.01 0.006 U 0.006 U NA NA
MW530-2 MW530-2 [11.5-12.0] Jul-90 11.5 - 12 NA NA NA NA NA NA NA NA NA NA 5.9 U
MW530-2 MW530-2 [14.0-14.5] Jul-90 14 - 14.5 NA NA NA NA NA 0.005 U 0.031 0.005 U 0.005 U NA NA
MW530-2 MW530-2 [14.5-15.0] Jul-90 14.5 - 15 NA NA NA NA NA NA NA NA NA NA 6.3 U
MW530-3 MW530-3 [0.5-1.0] Jul-90 0.5 - 1 NA NA NA NA NA NA NA NA NA NA 5.3 U
MW530-3 MW530-3 [2.0-2.5] Jul-90 2 - 2.5 NA NA NA NA NA 0.029 U 1.1 0.029 U 0.029 U NA NA
MW530-3 MW530-3 [2.5-3.0] Jul-90 2.5 - 3 NA NA NA NA NA NA NA NA NA NA 5.2 U
MW530-3 MW530-3 [4.0-4.5] Jul-90 4- 4.5 NA NA NA NA NA 0.006 U 0.006 U 0.006 U 0.006 U NA NA
MW530-3 MW530-3 [5.0-5.5] Jul-90 5 - 5.5 NA NA NA NA NA NA NA NA NA NA 6 U
MW530-3 MW530-3 [7.0-7.5] Jul-90 7- 7.5 NA NA NA NA NA 0.006 U 0.03 0.006 U 0.006 U NA NA
MW530-3 MW530-3 [8.0-8.5] Jul-90 8 - 8.5 NA NA NA NA NA NA NA NA NA NA 6.2 U
MW530-3 MW530-3R [8.5-9.0] Jul-90 8.5 - 9 NA NA NA NA NA NA NA NA NA NA 6 U
MW530-3 MW530-3 [10.0-10.5] Jul-90 10 - 10.5 NA NA NA NA NA NA 0.022 0.006 U 0.006 U NA NA
MW530-3 MW530-3 [10.5-11.0] Jul-90 10.5 - 11 NA NA NA NA NA NA NA NA NA NA 18
MW530-3 MW530-3 [11.5-12.0] Jul-90 11.5-12 NA NA NA NA NA 0.006 U 0.006 U 0.006 U 0.006 U NA NA
MW530-3 MW530-3 [12.5-13.0] Jul-90 12.5 - 13 NA NA NA NA NA NA NA NA NA NA 8.8
MWOR-5 MWOR-5 [1.0-1.5] Jul-90 1 - 1.5 NA NA NA NA NA NA NA NA NA NA 5.3 U
MWOR-5 MWOR-5 [7.0-7.5] Jul-90 7- 7.5 NA NA NA NA NA 0.006 U 0.011 0.006 U 0.006 U NA NA



TABLE F-6-1: SOIL ANALYTICALDATA- SITE 23
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Page 6 of6

Sample Sample

Point Name Identification Date Depth (feet) TTPH TPH-d TPH-_ TPH-mo Jet Fuel Benzene Toluene EthyIbenzene X}'lene MTBE Lead
MWOR-5 MWOR-5 [8.5-9.0] Jul-90 8.5 - 9 NA NA NA NA NA NA NA NA NA NA 22.1
MWOR-5 MWOR-5 [10.0-10.5] Jul-90 10- 10.5 NA NA NA NA NA 0.006 U 0.006 U 0.006 U 0.006 U NA NA
MWOR-5 MWOR-5 [10.5-11.0] Jul-90 10.5 - 11 NA NA NA NA NA NA NA NA NA NA 22.8
MWOR-5 MWOR-5 [12.5-13.0] Jul-90 12.5 - 13 NA NA NA NA NA 0.006 U 0.002 J 0.006 U 0.006 U NA NA
MWOR-5 MWOR-5 [13.0-13.5] Jul-90 13 - 13.5 NA NA NA NA NA NA NA NA NA NA 8.7
MWOR-5 MWOR-5 [14.5-15.0] Jul-90 14.5 - 15 NA NA NA NA NA 0.006 U 0.006 U 0.006 U 0.006 U NA NA
MWOR-5 MWOR-5 [15.0-15.5] Jul-90 15 - 15.5 NA NA NA NA NA NA NA NA NA NA 9.1
$16-71 280-$16-017 Jul-94 0 - 0 NA NA NA NA NA NA NA NA NA NA 3 J
$16-70 280-$16-016 Jul-94 0 - 0 NA NA NA NA NA NA NA NA NA NA 85.8 J
S16-69 280-S16-015 Jul-94 0 - 0 NA NA NA NA NA NA NA NA NA NA 2.6 J

Notes:

Bold Indicates preliminary remediation cdteda presented in Table F- 2-! or free product cdteria is exceeded.
J Indicates an estimated concentration value

mg/kg Milligrams per kilogram
M'FBE Methyl tertiary butyl ether

NA Not analyzed
ND Not detected

TPH Total petroleum hydrocarbon

TPH-d Total petroleum hydrocarbons as diesel

TPH-g Total petroleum hydrocarbons as gasoline
TPH-mo Total petroleum hydrocarbons as motor oil

TTPH Total total petroleum hydrocarbons (sum of all TPH fractions)
U Indicates compound was analyzed for but not detected above the concentration listed

UJ Indicates compound was analyzed for but not detected above the estimated concentration listed

Y Sample exhibits fuel pattern which does not resemble standard

Z Sample exhibits unknown single peak or peaks

( ( (



TABLE F-6-2: GROUNDWATER ANALYTICAL DATA - SITE 23
Appendix F - TPH Risk Evaluation for CERCLA Sites 9, 13, 19, and 23

Page 1 of 3
Concentration (rag/L)

5ample utstance to utstance to
Sample Sample Depth Shoreline Storm Drain

Point Name Identification Date (feet) (feet) (feet) TTPH TPH-d TPH-g TPH-mo Jet Fuel Benzene Toluene Ethylbenzene Xylenes MTBE Lead
211-002-010 211-0011 Oct-95 9 - 9 1,491 72 0.29 0.29 YJ 0.05 U 0.3 U NA NA NA NA NA NA NA
211-002-010 211-0011RS Nov-95 9-9 1,491 72 NA NA NA NA NA 0.0005 U 0.001 U 0.001 U 0.001 U NA NA
211-002-011 211-0014 Oct-95 9 - 9 1,398 16 2.1 NA 2.1 J 1.5 U NA NA NA NA NA NA NA
211-002-011 211-0014RS Nov-95 8 - 9 1,398 16 NA NA NA NA NA 0.067 D 0.011 0.02 0.008 NA NA
211-002-012 211-0017 Oct-95 9 - 9 1,307 79 0.3 0.1 U 0.05 U 0.3 YJ NA NA NA NA NA NA NA
211-002-012 211-0017RS Nov-95 8- 9 1,307 79 NA NA NA NA NA 0.0005 U 0.001 U 0.001 U 0.001 U NA NA
211-002-013 211-0020 Oct-95 7.5- 8.5 1,290 104 ND 0.1 U 0.05 U 0.2 U NA NA NA NA NA NA NA
211-002-013 211-0020RS Nov-95 8- 8.5 1,290 104 NA NA NA NA NA 0.0005 U 0.001 U 0.001 U 0.001 U NA NA
211-002-013 211-0029RS Nov-95 8-9 1,290 104 NA NA NA NA NA 0.0005 U 0.001 U 0.001 U 0.001 U NA NA
211-002-014 211-0023 Oct-95 9- 9 1,203 196 ND 0.1 U 0.05 U 0.2 U NA NA NA NA NA NA NA
211-002-014 211-0023RS Nov-95 8- 9 1,203 196 NA NA NA NA NA 0.0005 U 0.001 U 0.001 U 0.001 U NA NA
211-002-015 211-0026 Oct-95 9 - 9 1,141 9 5.8 1 YJ 4.8 YJ 0.2 U NA NA NA NA NA NA NA
211-002-015 211-0026RS Nov-95 9-10 1,141 9 NA NA NA NA NA 0.0005 U 0.001 U 0.001 U 0.001 U NA NA
530-1-MOJ* 530-P1W Aug-97 * 1,152 32 10 0.5 U 4.8 NA 5.2 0.011 0.0025 U 0.0095 0.005 U 0.025 U NA
530-2-MOJ* 530-P2W Aug-97 * 1,135 31 9.7 0.25 U 3.1 1.25 U 6.6 0.005 U 0.005 U 0.005 U 0.005 U 0.05 U NA
530-3-MOJ* 530-P3W Aug-97 * 1,169 43 158 2.5 U 28 12.5 U 130 0.18 0.1 U 0.1 U 0.1 U 1 U NA
530-4-MOJ* 530-P4W Aug-97 * 1,132 50 60.7 0.5 U 8.7 NA 52 0.005 U 0.005 U 0.005 U 0.01 U 0.05 U NA
530-5-MOJ* 530-P5W Aug-97 * 1,156 58 23.8 0.5 U 3.8 NA 20 0.0005 U 0.005 U 0.0005 U 0.001 U 0.005 U NA
530-6-MOJ* 530-P6W Aug-97 * 1,172 76 0.68 0.68 0.05 U NA 0.5 U 0.0005 U 0.005 U 0.0005 U 0.001 U 0.005 U NA

530-7-MOJ* 530-P7W Aug-97 * 1,222 78 6 2.6 1.1 NA 2.3 0.0005 U 0.0005 0.0005 U 0.0026 0.005 U NA530-8-MOJ* 530-P8W Aug-97 * 1,232 61 0.29 0.05 U 0.14 0.25 U 0.15 0.0005 U 0.0009 0.0005 U 0.0005 U 0.005 U NA
530-9-MOJ* 530-P9W Aug-97 * 1,243 83 ND 0.05 U 0.05 U 0.25 U 0.05 U 0.0005 U 0.0022 0.0005 U 0.0008 0.005 U NA
530-10-MOJ* 530-P10W Aug-97 * 1,247 63 3.8 3.8 0.05 U NA 0.5 U 0.0005 U 0.0005 U 0.0005 U 0.001 U 0.005 U NA
530-11-MOJ* 530-P11W Sep-97 * 1,187 32 7.6 4.4 3.2 2.5 U 0.5 U 10 U 0.01 U 0.01 U 0.01 U 0.1 U NA
530-12-MOJ* 530-P12W Sep-97 * 1,155 13 151 71 80 10 U 2 U 12.5 U 0.0125 U 0.0125 U 0.02 0.125 U NA
530-13-MOJ* 530-P13W Sep-97 * 1,121 9 2.5 0.05 U 0.05 U 2.5 0.05 U 0.005 U 0.0005 U 0.0005 U 0.0005 U 0.005 U NA
530-14-MOJ* 530-P14W Sep-97 * 1,104 19 1 0.05 U 0.05 U 1 0.05 U 0.005 U 0.0005 U 0.0005 U 0.0005 U 0.005 U NA
530-15-MOJ* 530-P15W Sep-97 * 1,114 24 289 1.25 U 230 12.5 U 59 0.02 U 0.02 U 0.02 U 0.0005 U 0.2 U NA
530-16-MOJ* 530-P16W Sep-97 * 1,119 27 0.76 0.05 U 0.33 0.25 U 0.43 0.005 U 0.0005 U 0.0005 U 0.0005 U 0.005 U NA
530-17-MOJ* 530-P17W Sep-97 * 1,142 39 1.5 0.05 U 0.05 U 1.5 0.05 U 0.005 U 0.0005 U 0.0005 U 0.0005 U 0.005 U NA
530-18-MOJ* 530-P18W Sep-97 * 1,186 81 ND 0.05 U 0.05 U 0.25 U 0.05 U 0.005 U 0.0005 U 0.0005 U 0.0005 U 0.005 U NA
530-20-MOJ* 530-P20W Sep-97 * 1,276 60 ND 0.05 U 0.05 U 0.25 U 0.05 U 0.005 U 0.0005 U 0.0005 U 0.0008 0.005 U NA
530-22-MOJ* 530-P22W Oct-97 * 1,152 10 2.4 1.2 0.05 U 1.2 0.5 U 0.005 U 0.0005 U 0.0005 U 0.001 U 0.005 U NA
530-25-MOJ* 530-P25W Nov-97 * 1,193 20 50 23 12 1.2 U 15 0.01 U 0.01 U 0.01 U 0.02 U 0.1 U NA
530-MJ-MW-1 530-MJ-MW-1 Dec-97 1 - 15 1,212 7 11 6 0.9 0.25 U 4.1 0.0081 0.0005 U 0.0005 U 0.0005 U 0.0025 U NA
530-MJ-MW-1 530-MJ-MW-1 Mar-98 1 - 15 1,212 7 32.6 18 1.6 0.25 U 13 0.026 0.0005 U 0.0005 U 0.0005 U 0.0025 U NA
530-MJ-MW-1 530-MJ-MW-1 Sep-98 1 - 15 1,212 7 49.6 21 1.9 9.7 17 0.0073 0.0031 0.0005 U 0.0005 U 0.0025 U NA
530-MJ-MW-1 530-MJ-MW-1 Apr-99 1 - 15 1,212 7 0.489 NA 0.489 NA NA 0.0151 0.0005 U 0.0005 U 0.0005 U 0.0025 U NA
530-MJ-MW-1 385-$23-008 Jul-01 1 - 15 1,212 7 1,360,000 400,000 J NA 200,000 J 760,000 J 1.3 UJ 1.3 UJ 1.3 UJ 0.66 J 2.5 UJ NA
530-MJ-MW-2 530-MJ-MW-2 Dec-97 1 - 15 1,137 55 26.2 12 3.2 0.25 U 11 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0025 U NA
530-MJ-MW-2 530-MJ-MW-2 Mar-98 1 - 15 1,137 55 55 26 1 0.25 U 28 0.0005 U 0.0005 U 0.0005 U 11 0.0025 U NA
530-MJ-MW-2 530-MJ-MW-2 Sep-98 1 - 15 1,137 55 24.4 11 2.4 0.25 U 11 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0025 U NA
530-MJ-MW-2 530-MJ-MW-2 Apr-99 1 - 15 1,137 55 NA NA 1.04 NA NA 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0025 U NA
530-MJ-MW-2 385-$23-009 Jul-01 1 - 15 1,137 55 24,000 870 UJ NA 870 UJ 24,000 J 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.2 UJ NA

530-MJ-MW-3 530-MJ-MW-3 Dec-97 1 - 15 1,192 97 0.17 0.17 0.05 U 0.25 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0025 U NA530-MJ-MW-3 530-MJ-MW-3 Mar-98 1 - 15 1,192 97 0.068 0.068 0.05 U 0.25 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0025 U NA
530-MJ-MW-3 530-MJ-MW-3 Sep-98 1 - 15 1,192 97 0.076 0.076 0.05 U 0.25 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0025 U NA
530-MJ-MW-3 530-MJ-MW-3 Apr-99 1 - 15 1,192 97 ND NA 0.05 U NA NA 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0025 U NA
530-MJ-MW-3 385-$23-010 Jul-01 1 - 15 1,192 97 0.23 0.23 0.05 U 0.1 U 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
5-JF* 030-CAP-191 May-00 1,547 0 ND 0.1 U 0.057 UJ 0.5 U NA 0.0005 U 0.0009 0.0005 U 0.0006 U 0.0005 U 0.003 UJ
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Concentration (mg/L)

_ample ulstance to ulstance to
Sample Sample Depth Shoreline Storm Drain

Point Name Identification Date (feet) (feet) (feet) TTPH TPH-d TPH-g TPH-mo Jet Fuel Benzene Toluene Ethylbenzene Xylenes MTBE Lead
CA13-07 030-CAP-200 Apr-00 3 - 8 1,417 14 2.11 0.1 U 0.91 0.5 U 1.2 0.043 0.002 U 0.017 0.002 U 0.002 U 0.003 U
CA13-08 030-CAP-200A May-00 3 - 8 1,419 14 239.8 22 J 0.8 130 J 87 J 0.043 0.001 U 0.052 0.001 U 0.002 U 0.003 U
CA13-09 030-CAP-201 Apr-00 3 - 8 1,205 2 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U 0.002 U 0.003 U
CA13-10 030-CAP-204 Jun-00 3 - 8 1,449 68 ND 0.1 U 0.056 UJ 0.5 U NA 0.0005 U 0.001 U 0.001 U 0.002 U 0.002 U 0.003 U
D10B-01 280-$10B-138 Dec-94 50 ..60 1,143 2 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.02 U
D10B-01 280-$10B-141 Feb-95 50- 60 1,143 2 ND 0.1 U 0.05 U 0.2 U 0.1 U 0.001 UJ 0.001 UJ 0.001 UJ 0.001 U NA 0.005 U
D10B-01 280-$10B-142 Jun-95 50 - 60 1,143 2 0.18 0.18 J 0.05 U 0.2 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0065 U
D10B-01 280-$10B-143 Sep-95 50.-60 1,143 2 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0055 U
D10B-01 385-$23-006 Jul-01 50 - 60 1,143 2 0.2 0.1 U 0.05 U 0.2 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
D10B-02 280-$10B-139 Dec-94 50-60 1,494 30 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.02 U
D10B-02 280-$10B-144 Feb-95 50-60 1,494 30 ND 0.1 U 0.05 U 0.2 U 0.1 U 0.001 UJ 0.001 UJ 0.001 UJ 0.001 U NA 0.001 U
D10B-02 280-$10B-145 Jun-95 50-60 1,494 30 0.39 0.1 U 0.05 U 0.39 J 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0013 U
D10B-02 280-$10B-146 Sep-95 50-. 60 1,494 30 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0011 U
D10B-02 108-$23-001 Nov-97 50-. 60 1,494 30 NA NA NA NA NA 0.0005 U 0.001 U 0.00! U 0.001 U NA 0.00065 U
D10B-02 108-$23-003 Feb-98 50- 60 1,494 30 NA NA NA NA NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0006 UJ
D10B-02 108-$23-005 May-98 50-60 1,494 30 NA NA NA NA NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0005 UJ
D10B-02 108-$23-007 Aug-98 50-. 60 1,494 30 NA NA NA NA NA 0.0005 UJ 0.001 UJ 0.001 UJ 0.001 UJ NA 0.0017 U
D10B-02 385-$23-007 Jul-01 50 - 60 1,494 30 ND 0.1 U 0.05 U 0.1 U 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
D10B-02 D10B-02-A1137 Jun-02 50- 60 1,494 30 ND 0.05 UJ 0.026 U 0.3 UJ 0.05 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 2.9E-05 U
D10B-02 D10B-02-A1638 Dec-02 50- 60 1,494 30 0.065 0.05 U 0.05 U 0.065 J 0.05 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00058 U j
DHP-S09-04 280-S09-056 Aug-94 22 1,322 129 NA NA NA NA NA 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0012 U
DHP-S10B-01 280-$10B-110 Jul-94 40 1,498 10 8.25 7.62 J 0.63 J 0.5 U 0.1 U 0.028 0.001 0.009 0.054 NA 0.0012 UJ
DHP-S10B-02 280-$10B-111 Jul-94 33 1,758 12 0.53 0.1 UJ 0.05 U 0.53 J 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0126
DHP-S10B-03 280-$10B-112 Jul-94 24 1,143 13 0.89 0.1 UJ 0.05 U 0.89 J 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0557
DHP-S10B-04 280-$10B-114 Jul-94 24.5 1,222 48 2.65 0.1 UJ 0.05 U 2.65 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0012 U
DHP-S10B-05 280-$10B-115 Jul-94 2"I 1,428 66 ND 0.1 UJ 0.05 U 0.5 U 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0012 U
DHP-S13-05 280-$13-076 Aug-94 13.5-17 1,552 333 0.26 0.1 U 0.05 U 0.26 J 0.1 U 0.Q01 U 0.001 U 0.001 U 0.001 U NA 0.0019 UJ
M09-05 280-S09-044 Nov-94 3.5-10 1,255 73 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0015 U
M09-05 280-S09-046 Feb-95 3.5- 10 1,255 73 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.001 UJ 0.001 U 0.001 U 0.001 U NA 0.001 U
M09-05 280-S09-047 Jun-95 3.5 - 10 1,255 73 0.28 0.1 U 0.05 U 0.28 J 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0013 U
M09-05 280-S09-048 Aug-95 3.5- 10 1,255 73 ND 0.1 U 0.05 U 0.2 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0011 U
M09-05 385-S09-029 Jun-01 3.5 - 10 1,255 73 0.04 0.1 U 0.04 J 0.1 U 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
M10B-01 280-$10B-140 Dec-94 3-11 1,500 26 1.1 0.1 U 0.05 U 1.1 J 0:1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0015 U
M10B-01 280-$10B-147 Feb-95 3-11 1,500 26 0.48 0.1 U 0.05 U 0.48 J 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.001 U
M10B-01 280-$10B-148 Jun-95 3 - 11 1,500 26 0.62 0.1 U 0.05 U 0.62 J 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0013 U
M10B-01 280-$10B-149 Aug-95 3-11 1,500 26 0.85 0.853 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0011 U
M10B-01 030-CAP-198 Apr-00 3 - 11 1,500 26 ND 0.1 UJ 0.05 U 0.5 UJ 0.1 UJ 0.0005 U 0.001 U 0.001 U 0.001 U 0.002 U 0.003 U
MIOB-01 385-$23-005 Jul-01 3- 11 1,500 26 0.51 0.51 D 0.05 U 0.1 U 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
M10B-01 M10B-01-A1143 Jun-02 3- 11 1,500 26 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.00031 J
M10B-01 M10B-01-A1342 Sep-02 3- 11 1,500 26 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0,0005 U 0.0005 U 0.0002 U NA
M10B-01 M10B-01-A1644 Dec-02 3- 11 1,500 26 ND 0.05 U 0.05 U 0.3 U 0.05 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00035 U
M10B-01 M10B-01-A1995 Apr-03 3- 11 1,500 26 ND 0.05 U 0.026 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U NA
MW410-4 MW410-4 Aug-90 5 - 15 1,310 123 NA NA NA NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA 0.058
MW410-4 280-S09-040 Oct-94 5- 15 1,310 123 0.62 0.1 U 0.05 U 0.62 J 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0015 U
MW410-4 280-S09-041 Feb-95 5- 15 1,310 123 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.001 UJ 0.001 U 0.001 U 0.001 U NA 0.001 U j
MW410-4 280-S09-042 Jun-95 5- 15 1,310 123 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0013 U l
MW410-4 280-S09-043 Aug-95 5-15 1,310 123 ND 0.1 U 0.05 U 0.2 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0011 U
MW410-4 MW410-4-A1152 Jun-02 5 - 15 1,310 123 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 2.9E-05 J
MW410-4 MW410-4-A1346 Sep-02 5- 15 1,310 123 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U NA
MW410-4 MW410-4-A1653 Dec-02 5- 15 1,310 123 ND 0.05 U 0.05 U 0.3 U 0.05 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00026 U
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MW410-4 MW410-4-A1999 Apr-03 5- 15 1 310 123 ND 0.05 U 0.0"18U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U NA
MW530-1 MW530-1 Aug-90 5- 15 1 758 20 NA NA HA NA NA 0.019 0.007 0.079 0.19 NA 0.36
MW530-1 280-$10B-017 Oct-94 5 - 15 1 758 20 5.49 4.82 J 0.67 J 0.2 U 0.1 U 0.001 U 0.0009 J 0.002 0.023 NA 0.0015 U
MW530-1 280-$10B-018 Feb-95 5 - 15 1 758 20 4.6 3.5 J 1.1 J 0.2 U 0.1 U 0.001 J 0.003 J 0.007 J 0.052 NA 0.001 U
MW530-1 280-$10B-020 Jun-95 5 - 15 1 758 20 7.9 0.1 U 1.1 6.8 J 0.1 U 0.001 0.005 0.014 0.07 NA 0.0013 U
MW530-1 280-$10B-021 Aug-95 5 - 15 1 758 20 5.3 4.4 J 0.9 J 0.5 U 0.1 U 0.0008 0.004 0.015 0.07 J NA 0.0011 U
MW530-1 030-CAP-197 Apr-00 5 - 15 1 758 20 1.58 0.16 0.1 1.2 0.12 0.0005 U 0.001 U 0.0016 0.0044 0.002 U 0.0035
MW530-1 385-$23-002 Jul-01 5 - 15 1 758 20 1.1 0.99 D 0.11 H 0.1 U 0.1 U 0.001 U 0.004 U 0.003 J 0.007 0.01 U NA
MW530-2 MW530-2 Aug-90 5- 15 1 335 68 NA NA NA NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA 0.11
MW530-2 280-$10B-022 Oct-94 5 - 15 1 335 68 0.79 0.1 U 0.05 U 0.79 J 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0015 U
MW530-2 280-$10B-023 Feb-95 5 - 15 1 335 68 0.49 0.1 U 0.05 U 0.49 J 0.1 U 0.001 UJ 0,001 UJ 0.001 UJ 0.001 U NA 0.001 U
MW530-2 280-$10B-024 Jun-95 5 - 15 1 335 68 0.69 0.1 U 0.05 U 0.69 J 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0013 U
MW530-2 280-$10B-025 Aug-95 5 - 15 1,335 68 0.5 0.5 J 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0011 U
MW530-2 108-$23-002 Nov-97 5 - 15 1,335 68 1 1 J 0.05 U 0.8 UJ NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.00065 U
MW530-2 108-$23-004 Feb-98 5 - 15 1,335 68 0.84 0.54 J 0.05 U 0.3 J NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0006 U
MW530-2 108-$23-006 May-98 5 - 15 1,335 68 0.436 0.4 J 0.036 J 0.24 UJ NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.00076 UJ
MW530-2 108-$23-008 Aug-98 5 - 15 1,335 68 1.23 0.76 J 0.05 U 0.47 J NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0239
MW530-2 385-$23-003 Jul-01 5 - 15 1,335 68 0.2 0.2 D 0.05 U 0.1 U 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
MW530-2 MW530-2-A1154 Jun-02 5- 15 1,335 68 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 7.5E-05 J
MW530-2 MW530-2-A1655 Dec-02 5 - 15 1,335 68 0.055 0.055 y 0.05 U 0.3 U 0.05 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00031 U

MW530-3 MW530-3 Aug-90 5- 15 1,133 9 NA NA NA NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA 0.2 UMW530-3 280-$10B-026 Oct-94 5- 15 1,133 9 0.57 0.1 U 0.05 U 0.57 J 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0015 U
MW530-3 280-$10B-027 Feb-95 5- 15 1,133 9 0.22 0.1 U 0.05 U 0.22 J 0.1 U 0.001 UJ 0.001 UJ 0.001 UJ 0.001 U NA 0.001 U
MW530-3 280-$10B-028 Jun-95 5 - 15 1,133 9 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0013 U
MW530-3 280-$10B-029 Aug-95 5-15 1,133 9 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0011 U
MW530-3 385-$23-004 Jul-01 5- 15 1,133 9 0.44 0.44 D 0.05 U 0.1 U 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
MW530-3 MW530-3-A1155 Jun-02 5- 15 1,133 9 ND 0.05 U 0.05 U 0.3 U 0.05 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.003 U
MW530-3 MW530-3-A1656 Dec-02 5- 15 1,133 9 0.411 0.24 0.021 J 0.3 U 0.15 y 0.0002 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00024 U
MWOR-5 MWOR-5 Aug-90 5 - 15 1,550 340 NA NA NA NA NA 0.005 U 0.005 U 0.005 U 0.005 U NA 0.055
MWOR-5 280-$13-050 Oct-94 5- 15 1,550 340 2.72 0.1 U 0.05 U 2.72 J 0.1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.0015 U
MWOR-5 280-$13-051 Feb-95 5- 15 1,550 340 ND 0.1 U 0.05 U 0.2 U 0,1 U 0.001 U 0.001 U 0.001 U 0.001 U NA 0.001 U
MWOR-5 280-$13-052 Jun-95 5 - 15 1,550 340 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0013 U
MWOR-5 280-$13-053 Aug-95 5-15 1,550 340 ND 0.1 U 0.05 U 0.5 U 0.1 U 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0011 UJ
MWOR-5 108-$13-003 Nov-97 5 - 15 1,550 340 0.029 0.1 UJ 0.029 J 0.3 U NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.00065 U
MWOR-5 108-$13-007 Feb-98 5- 15 1,550 340 0.21 0.12 UJ 0.05 U 0.21 J NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0011 UJ
MWOR-5 108-$13-011 May-98 5 - 15 1,550 340 0.042 0.12 U 0.042 J 0.24 U NA 0.0005 U 0.001 U 0.001 U 0.001 U NA 0.0014 UJ
MWOR-5 108-$13-015 Aug-98 5 - 15 1,550 340 ND 0.12 UJ 0.05 UJ 0.24 UJ NA 0.0005 UJ 0.001 UJ 0.001 UJ 0.001 UJ NA 0.0029 J
MWOR-5 385-$13-005 Jun-01 5 - 15 1,550 340 ND 0.1 U 0.05 U 0.1 U 0.1 U 0.0005 U 0.002 U 0.002 U 0.002 U 0.005 U NA
S23-DGS-VE01 385-$23-015 Aug-01 8 - 10 1,447 8 2.93 2.8 J 0.13 J 0.2 U NA 0.001 U 0.001 U 0.001 U 0.0014 U 0.001 U NA
S23-DGS-VE02 385-$23-023 Aug-01 7 1,350 9 ND 0.2 U NA 0.2 U NA 0.001 U 0.001 U 0.001 U 0.002 U 0.001 U NA
SHP-S10B-05 280-$10B-127 Aug-94 5 - 8.5 1,425 65 4.08 0.1 U 0.46 J 3.62 J 0.1 U 0.05 U 0.2 U 0.2 U 0.2 U NA 0.0012 U
SHP-S10B-06 280-$10B-128 Aug-94 4.5 - 8 1,470 186 1.24 1.24 J 0.05 U 0.5 U 0.1 U 0.0005 0.0005 UJ 0.002 U 0.002 U NA 0.0012 U

Notes:
* Well construction details are not available ND Not detected TTPH Total total petroleum hydrocarbons (sum of all TPH fractions)

J Indicates an estimated concentration value TPH Total petroleum hydrocarbon U Indicates compound was analyzed for but not detected above the concentration listedM Pattern resembles motor oil pattern TPH-d Total petroleum hydrocarbons as diesel UJ Indicates compound was analyzed for but not detected above the estimated concentration listed
mg/L Milligrams per liter TPH-g Total petroleum hydrocarbons as gasoline Y Resembles a fuel pattern but does not match the standard
MTBE Methyl tertiary butyl ether TPH-mo Total petroleum hydrocarbons as motor oil

NA Not analyzed
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RWQCB LOW-RISK
FUEL SITE CRITERIA

CLOSURE CRITERIA MET EXPLANATION

The leak andsource(s) False SinceApril1997, Alameda Pointceased all naval
have been removed operations;therebyeliminatingpossiblesourcesof

contaminationassociatedwithaircraftmaintenanceand
operationactivities.In addition,all abovegroundstorage
tankshave been removedfrom CERCLA Site 23. However,
floating product (a possible groundwater source) is present
at CERCLA Site 23 and corrective actions (full-scale dual
vapor extraction pilot study) are underway.

The site has been True Multiple investigations that assessed possible TPH
adequately contamination were conducted at Site 23 (see Table 6-1 and
characterized 6-2). Soil and groundwater have been adequately

characterized and additional design data have been
collected to support the pilot study.

Little or no False The site is located greater than 250 feet from the shoreline
groundwater impact and TTPH and TPH-associated constituents would not be a
currently exists, and no threat to marine ecological receptors except for the storm
contaminants are drain exposure pathway. TTPH and TPH-associated
found at levels above constituents exceeded PRC for potential exposure to marine
applicable water ecological receptors through the storm drain exposure
quality objectives pathway.

No water wells, deeper False Although no drinking water wells are located within Site 23,
drinking water aquifers, and groundwater at Site 23 does not discharge to surface
surface water, or other water; groundwater at Site 23 is designated as part of the
sensitive receptors are southeastern region, and is considered a potential drinking
likely to be impacted water source. TPH-associated constituents (benzene,

xylenes, and lead) exceeded PRC for groundwater as a
potential drinking water source.

The site presents no False Potential reuse for Site 23 includes residential homes mixed
significant risk to with offices, retail, service commercial, research and
human health development, or light industrial areas. TPH-fractions, and

TPH-associated constituents in soil were screened against
PRC for residential reuse, and TPH-associated constituents
in groundwater were screened against residential PRC for
volatilization of constituents to indoor air. TPH-fractions in
soil and TPH-associated constituents in groundwater did
exceed the site-specific PRC for residential use and
inhalation of indoor air.

The site presents no False Based on exposure pathways evaluated for marine
significant risk to the ecological receptors through the storm drain exposure
environment pathway, TTPH and TPH-associated constituent

concentrations in groundwater indicate that there is
significant risk to the environment.
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EXECUTIVE SUMMARY

The U.S. Department of the Navy (Navy), Base Realignment and Closure Program Management
Office West, requested that SulTech, a joint venture of Sullivan Consulting Group and Tetra
Tech EM Inc., prepare this solid waste management unit (SWMU) evaluation report to
summarize the results of all past assessments and investigations of the SWMUs within the

operable unit (OU) 2A (Sites 9, 13, 19, 22, and 23) at Alameda Point (formerly Naval Air Station
[NAS] Alameda), in Alameda County, California. This report was prepared in accordance with
Contract Task Order0012, issued under the Architectural-Engineering Services to Provide
Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA)/Resource Conservation and Recovery Act (RCRA)/Underground Storage Tank
(UST) Studies, Contract Number N68711-03-D-5104.

There are 24 SWMUs within CERCLA Sites 9, 13, 19, 22, and 23 in OU-2A; all are inactive and
are being addressed under the Navy's CERCLA program. This evaluation report includes a
recommendation of either no further action (NFA) or further action for each of these SWMUs,
and it recommends that 11 of these SWMUs be integrated with the Navy's Total Petroleum
Hydrocarbon (TPH) program due to the absence of CERCLA contaminants at these SWMUs.
All recommendations in this report are based on the analysis and analytical results presented in
Section G.3.0. Any corrective action that is required will be conducted under the CERCLA
program or under the TPH program. The Navy is requesting concurrence on the
recommendations for each of these SWMUs.

The SWMUs addressed in this report were evaluated using the requirements stipulated in the
final hazardous waste facility permit for former NAS Alameda (U.S. Environmental Protection
Agency [EPA] Identification Number CA 2170023236) to support further corrective action
decisions at Alameda Point. The results of this evaluation showed that 8 of the 24 SWMUs
within OU-2A are recommended for NFA. Four other SWMUs are recommended for further
action under the CERCLA program, 11 are recommended for integration with the TPH program,
and one already was closed with concurrence from the California Environmental Protection
Agency Department of Toxic Substances Control. The Navy is requesting concurrence on these
recommendations.
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G.I.0 INTRODUCTION

The U.S. Department of the Navy (Navy), Base Realignment and Closure Program Management
Office West, requested that SulTech, a joint venture of Sullivan Consulting Group and Tetra
Tech EM Inc. (Tetra Tech), prepare this solid waste management unit (SWMU) evaluation report
to summarize the results of all past assessments and investigations of the SWMUs within
operable unit (OU) 2A (Sites 9, 13, 19, 22, and 23) at Alameda Point (formerly Naval Air Station
[NAS] Alameda), in Alameda County, California. This report was prepared in accordance with
Contract Task Order0012, issued under the Architectural-Engineering Services to Provide
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)/
Resource Conservation and Recovery Act (RCRA)/Underground Storage Tank (UST) Studies,
Contract Number N68711-03-D-5104.

All of the SWMUs within OU-2A are inactive and being addressed under the Navy's CERCLA
program. For each of these SWMUs, this evaluation report includes a recommendation of either
continued management under the CERCLA program or integration with the TPH program; also,
each SWMU is recommended for either no further action (NFA) or further action. All
recommendations are based on the analytical results presented in Section G.3.0. The Navy is
requesting concurrence on the recommendations for each SWMU.

This evaluation report describes procedures, methods, and results of facility assessments and
_, investigations of the SWMUs in OU-2A (Sites 9, 13, 19, 22, and 23) and describes the general

approach to investigating and evaluating potential remedies pertaining to SWMU corrective
measures and closure at Alameda Point. This evaluation report is provided as an appendix to the
remedial investigation (RI) report for OU-2A (Sites 9, 13, 19,22, and 23).

The SWMUs addressed in this report were evaluated using the requirements stipulated in the
final hazardous waste facility permit for former NAS Alameda (U.S. Environmental Protection
Agency [EPA] Identification [ID] Number CA 2170023236) to support further corrective action
decisions at Alameda Point (California Environmental Protection Agency Department of Toxic
Substances Control [DTSC] 1993).

The remainder of this report is divided into four sections. Section G.2.0 provides background
information and the Navy's approaches for evaluating the SWMUs at Alameda Point.
Section G.3.0 presents an evaluation for the SWMUs within OU-2A (Sites 9, 13, 19, 22, and 23),
and Section G.4.0 summarizes recommendations for those SWMUs. Finally, Section G.5.0
provides the references used to prepare this evaluation report.

DraftFinal,AppendixG Solid Waste Management TC.B012.12090
Un#EvaluationReport for Operable Unit2A
(Sitesg, 13, 19,22,and 23) Alameda Point

G-1



G.2.0 BACKGROUNDAND APPROACHESFOREVALUATIONSOF SOLIDWASTE
MANAGEMENTUNITS

SWMU means any unit at a hazardous waste facility from which hazardous constituents might
migrate, irrespective of whether the unit was intended for the management of wastes (Title 22
California Code of Regulations Section 66260.10). At Alameda Point, SWMUs include areas of
concern (AOC), generator accumulation points (GAP), CERCLA sites, oil-water separators
(OWS), aboveground storage tanks (AST), USTs, washdown areas, and miscellaneous sites.

The following sections describe the history of SWMU assessments and investigations at
Alameda Point (see Figure G2-1), and the Navy's approaches for ensuring that the results of
those assessments and investigations are evaluated in a manner consistent with RCRA
requirements.

G.2.1 HISTORYOF SOLIDWASTE MANAGEMENTUNIT ASSESSMENTSAND
INVESTIGATIONS

Most of the SWMUs at Alameda Point were fast identified in 1991 in an initial RCRA facility
assessment (RFA) (DTSC 1992), which was required to obtain a permit for the management of
hazardous wastes in a number of specific management units no longer in operation at Alameda
Point. According to Sections V.F through V.J of the fmal hazardous waste facility permit for
Alameda Point (EPA ID CA 2170023236), information to support corrective action decisions
regarding each SWMU was to be collected and submitted to DTSC. The permit described a
typical RCRA corrective action process, which involves an analysis of RFA data to determine
which SWMUs require further evaluation in a RCRA facility investigation (RFI), and requires
the Navy to identify additional SWMUs, as appropriate, and include them in the corrective action
process.

The initial RFA identified 151 SWMUs and concluded that a number of the SWMUs would need
further investigation under an RFI, which is usually conducted under a series of RCRA permit
modifications. After the final RCRA permit was issued, however, the Navy and the regulatory
agencies determined that the most efficient and effective approach for assessing any additional
SWMUs and conducting RFIs would be to take advantage of functionally equivalent
investigations that were and continue to be conducted under a number of other Navy
environmental programs. Types of investigations include environmental baseline survey (EBS)
investigations under the Base Realignment and Closure property transfer program; investigations
of possible releases of total petroleum hydrocarbons (TPH) from sources such as pipelines,
USTs, and ASTs under the TPH program; and site investigations and RIs under the CERCLA
program. Subsequent to the RFA and as a result of the investigations described previously, 215
additional SWMUs were identified and assessed at Alameda Point. These additional SWMUs
were included in the final supplemental EBS (Tetra Tech 2003).
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The Navy received a letter dated November 1999 from DTSC with comments on the SWMUs
following their review of the draft EBS; the final EBS was submitted in 2001 (International
Technology Corporation 2001). For some of the SWMUs, DTSC concurred with the
recommendation in the EBS for NFA. For most of the SWMUs located within a CERCLA site,
DTSC withheld concurrence with NFA, pending resolution of each site's RI report (DTSC
1999).

Recognizing that the investigation and management of SWMUs had been divided among a
number of Navy programs, the Navy developed a SWMU evaluation approach coupled with a
SWMU integration approach to ensure that all the SWMUs at Alameda Point would be managed
under the appropriate Navy program and would receive appropriate response actions. These two
SWMU approaches are described in Sections G.2.2 and G.2.3 of this report.

G.2.2 SOLID WASTE MANAGEMENT UNIT EVALUATION APPROACH

The SWMU evaluation approach is a three-step process that begins by listing the SWMUs
identified and investigated under each Navy program. In the next step, a SWMU profile is
compiled for each SWMU; these profiles consist of descriptive information on each SWMU, the
name of the Navy program that provided the functional equivalent of an RFA (and in some
cases, an RFI) for the SWMU, and the results of all investigations conducted on that SWMU,
including figures and tables, as needed. In the final step, each SWMU profile is analyzed to
determine whether the functional equivalents of the elements of a RCRA corrective action
process have been conducted and whether any additional actions are needed.

G.2,3 SOLID WASTE MANAGEMENT UNIT INTEGRATION APPROACH

The purpose of the SWMU integration approach is to facilitate appropriate actions for all
SWMUs under the appropriate Navy and regulatory programs. The approach allows final
decisions to be made for basewide integration concerning each SWMU, such that petroleum-
related SWMUs are addressed under the TPH program and most other SWMUs are addressed
under the CERCLA program. Under the integration approach, any RCRA corrective action
requirements for the SWMUs will be complied with under CERCLA remedial actions or under
TPH corrective actions. Figure G2-2 shows the SWMU integration approach.

Based on an evaluation of each of the SWMU profiles according to the steps in the SWMU
evaluation process (see Section G.2.2), the Navy is recommending either NFA or further action
for each SWMU. If further action is recommended, future RCRA corrective action requirements
for the SWMUs will be complied with under the appropriate Navy program. On an ongoing
basis, the SWMUs will be evaluated to determine whether a SWMU has been or is being
investigated under the appropriate Navy program. If a SWMU is found to be in the wrong
program, it will be moved to the appropriate program.
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Before developing the integration approach, the Navy and the regulators had decided that the
"regulated" waste management units originally included in the interim status document and final
permit for Alameda Point (EPA ID CA 2170023236) would continue to be investigated and
closed under the Navy's RCRA program, with oversight from DTSC. These regulated units are,
therefore, not included in the integration approach and are not described in this report.

As a result of the SWMU integration approach, the SWMUs located within OU-2A (Sites 9, 13,
19, 22, and 23) and integrated with the CERCLA program are evaluated in this appendix to the
RI report. Table G2-1 lists the SWMUs that are addressed in this report, including OWS 588,
associated with Industrial Waste Treatment Plant 410 which received closure fi:omthe DTSC on
November 9, 1998. In addition, several SWMUs located within OU-2A (Sites 9, 13, 19, 22, and
23) are recommended for integration with the TPH program. The SWMUs recommended for
integration with the TPH program are listed in Table G2-2 and are evaluated in Table G3-1.

The SWMU integration approach was submitted to DTSC in May 2004 for review; DTSC has
not yet made a decision to accept the integration approach.

G.3.0 SOLID WASTE MANAGEMENT UNIT EVALUATION

Figure G3-1 shows the location of all of the SWMUs within OU-2A (Sites 9, 13, 19, 22, and 23).
Table G3-1 presents SWMU profiles for each of the SWMUs in OU-2A integrated with the
CERCLA program. Each profile provides descriptive information on a SWMU, identifies the
Navy program under which the SWMU was investigated, and presents the investigation results.
Each profile also recommends either NFA or further action. Many of the profiles reference a
figure for CERCLA Sites 9, 13, 19, 22, or 23 (see Figures G3-2 through G3-5) that provides
analytical data from soil or groundwater samples collected near the SWMU to examine potential
sources of contamination and migration pathways. The analytical results are compared to
appropriate screening levels for each chemical, which include TPH preliminary remediation
criteria listed in the closure strategy for petroleum-contaminated sites (Navy 2001), residential
preliminary remediation goals for soil (EPA 1996, 2002, 2004), background concentrations for
metals in soil (Tetra Tech 2001b), or maximum contaminant levels for groundwater (California
Department of Health Services 2003). A comprehensive set of data tables with soil and
groundwater analytical results is provided in Appendix E of the RI report for OU-2A (Sites 9, 13,
19, 22, and 23).

G.4.0 RECOMMENDATIONS

Based on the information presented in Section G.3.0, 13 SWMUs are recommended for
integration with the CERCLA program, including 8 SWMUs recommended for NFA, 1 SWMU
(OWS 588) closed by DTSC on November 9, 1998, and 4 SWMUs recommended for further
action under CERCLA. Eleven SWMUs are recommended for integration with the TPH
program. The Navy is requesting concurrence on these recommendations.
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TABLE G2-1: SOLID WASTE MANAGEMENT UNITS INTEGRATED WITH THE
CERCLA PROGRAM IN OPERABLE UNIT 2A (SITES 9, 13, 19, 22, AND 23) AT
ALAMEDA POINT
Solid Waste Management Unit Evaluation Report for Operable Unit 2A

Page 1 of 1

Navy Recommendation/ Refer to Figure for
CERCLA Site Identification Closure Status Sample Results

9 AST 410A NFA Recommended Figure G3-2

9 AST 410B NFA Recommended Figure G3-2

9 AST 410C NFA Recommended NA

9 OWS 410A Further Action Recommended Figure G3-2

9 OWS 410B Further Action Recommended Figure G3-2

9 OWS 588 Closed by DTSC NA

13 AOC 009 Further Action Recommended Figure G3-3

13 NADEP GAP 62 NFA Recommended NA

19 AOC 616 NFA Recommended Figure G3-4

22 OWS 547 Further Action Recommended NA

23 NADEP GAP 63 NFA Recommended Figure G3-5

23 NADEP GAP 63A NFA Recommended NA

23 NADEP GAP 64 NFA Recommended NA

Notes:
AOC Areaofconcern
AST Abovegroundstoragetank
CERCLA Comprehensive Environmental Response, Compensation, and LiabilityAct
GAP Generationaccumulationpoint
NA Notapplicable
NADEP NavalAviationDepot
NAS NavalAirStation
NFA Nofurtheraction
OWS Oil-waterseparator
(R) RCRA
RCRA ResourceConservationandRecoveryAct
SWMU Solidwastemanagement unit
UST Underground Storage Tank
WD Washdown



TABLE G2-2: SOLIDWASTEMANAGEMENTUNITSRECOMMENDEDFOR
INTEGRATION WITH THE TOTAL PETROLEUM HYDROCARBON PROGRAM IN

OPERABLE UNIT 2A (SITES 9, 13, 19, 22, AND 23) AT ALAMEDA POINT

SolidWasteManagementUnitEvaluationReportforOperableUnit2A
Page1 of 1

CERCLA Material NavyRecommendation/ Refer to Figure for
Site Identification Stored/Disposed Closure Status Sample Results

13 AOC 397 Jetfuelfromspill FurtherActionRecommended FigureG3-3

13 OWS 397A Dirtywatersump FurtherActionRecommended FigureG3-3

13 OWS 397B Dirtywatersump FurtherActionRecommended FiqureG3-3

13 OWS 397C Dirtywatersump FurtherActionRecommended FiqureG3-3

13 OWS 397D Dirty watersump FurtherAction Recommended FigureG3-3

22 UST(R)-17 Gasoline NFA Recommended NA

23 AST 530A 1010oil FurtherAction Recommended FiqureG3-5

23 AST 530B Fuel or oil FurtherAction Recommended Fiqure G3-5

23 AST 530C Jet fuel FurtherAction Recommended Fiqure G3-5

23 OWS529 Unknown FurtherAction Recommended FigureG3-5

23 OWS530 Unknown FurtherAction Recommended Figure G3-5
Notes:

AOC Area ofconcern
AST Aboveground storage tank
CERCLA ComprehensiveEnvironmentalResponse,Compensation,andLiabilityAct
GAP Generation accumulation point
NA Notapplicable
NAS Naval Air Station
NFA No further action
OWS Oil-waterseparator
(R) RCRA
RCRA ResourceConservationand RecoveryAct
RWQCB Regional Water Quality Control Board
SWMU Solid wastemanagementunit
UST UndergroundStorageTank



Table G3-1"PROFILESFORSOLIDWASTEMANAGEMENTUNITSIN SITES 9,

13, 19, 22, AND 23 INTEGRATED WITH CERCLA PROGRAM
Solid Waste Management Unit Evaluation Report for Operable Unit 2A
Listed in CERCLA Site Order
Page 1 of 30

SWMU Identifier AST 410A Refer to Figure # Figure G3-2

NavyRecommendation/ClosureStatus NFA Recommended
Location Description

Disposal Parcel EDC 10 CERCLA Site 9

EBS Subparcel 152 TPH CAA NA

Associated Building 410 Building Status Present Leasing Status Leased by ARRA

Building Name AircraftStripping Facility/CorrosionControl

Additional East of Building410; approximate locationshown on figure
Information

Operational Information for SWMU

Type of Unit Aboveground Storage Tank(s)
Capacity (gallons) 10,000
Period of Operation Unknown

Material Managed Methylene chloride
at SWMU

Source of Initial SWMU Identification

SWMU # in RFA Not identifiedin RFA Recommendation in RFA NA

Recommended for NFA from DTSC in 1999 NA

SWMU Identified in Other Sources EBS (IT 2001)
Tank-Related Information

Status of Tank Removed Status of Associated Pipes Removed

Data Analysis
AST 410A is one of three ASTs located on the eastern side of Building410. The 10,000-gallon
AST held methylene chloride,which was used inside Building410, an aircraft strippingfacility. The
EBS stated that open space around the buildingwas covered by concrete. Stains on the concrete
suggestedthat undocumented spills(believedto be aircraft fuel) might have occurred inthe open
space; no documented incidentsexist (IT 2001). As depictedon the figure for Site 9, multiple
groundwatersamples were collectedin the vicinity(50 foot radius)at depths rangingfrom 8 to 80
feet bgs;methylene chloridewas not detected or detected at concentrations below 2 ug/L, which is
below the MCL (California Department of Health Services 2003). All detected concentrations were
qualified with a "B" indicating that methylene chloride was also detected in an associated laboratory
blank. Multiple soil samples were also collected at depths ranging from the surface to 15 feet bgs.
Methylene chloride was only detected in one soil sample at 0.0077 mg/kg. Like the detected
groundwater results, this result was qualified with a "B". Methylene chloride is a common
laboratory contaminant. Given these facts, it does not appear that the AST 410A was a source of
release(s) to soil or groundwater. NFA is recommended for AST 410A.

Nondetect Review

Nondetect values were compared to 2004 Region 9 residential PRGs and Cal-modified PRGs,
when available; groundwater nondetect values were also compared to California MCLs. All
nondetect values for methylene chloride in soil less than PRG. All nondetect values for methylene
chloride in groundwater less than PRG; MCL not available. Nondetect values were found to not be
a problem as the AST contained methylene chloride.

2002 Site Visit

AST removed prior to 2002 site visit.



Table G3-1 : PROFILES FOR SOLID WASTE MANAGEMENT UNITS IN SITES 9,

13, 19,22, AND 23 INTEGRATED WITH CERCLA PROGRAM
SolidWasteManagementUnitEvaluationReportforOperableUnit2A
ListedinCERCLASiteOrder
Page2 of 30

SWMU Identifier AST 410B Referto Figure # Figure G3-2

NavyRecommendation/ClosureStatus NFA Recommended
Location Description

Disposal Parcel EDC 10 CERCLASite 9
EBS Subparcel 152 TPHCAA NA

AssociatedBuilding 410 BuildingStatus Present LeasingStatus LeasedbyARRA
BuildingName AircraftStrippingFacility/CorrosionControl
Additional Eastof Building410; approximatelocationshownonfigure
Information

OperationalInformationfor SWMU

Type of Unit AbovegroundStorageTank(s)
Capacity (gallons) 10,000
Periodof Operation Unknown

MaterialManaged Phenol
at SWMU

Sourceof Initial SWMUIdentification
SWMU# in RFA NotidentifiedinRFA Recommendationin RFA NA
Recommendedfor NFA from DTSCin 1999 NA

SWMUIdentifiedin OtherSources EBS(IT 2001)
Tank-RelatedInformation

Status of Tank Removed Status of Associated Pipes Removed

DataAnalysis
AST410Bis oneofthreeASTs locatedontheeasternsideof Building410. The 10,000-gallon
AST heldphenol,whichwasusedinsideBuilding410, anaircraftstrippingfacility.The EBSstated
thatopenspacearoundthebuildingwascoveredbyconcrete.Stainsonthe concretesuggested
thatundocumentedspills(believedto be aircraftfuel)mighthaveoccurredintheopenspace;no
documentedincidentsexist(IT 2001). Asdepictedof thefigurefor Site9, nonearbysoilsamples
wereanalyzedfor phenol;however,multiplegroundwatersampleswerecollectedinthevicinity(65
footradius)at depthsrangingfromthesurfaceto 80 feetbgs. Phenolwasnotdetectedin
groundwater.Giventhesefacts,itdoesnotappearthattheAST410Bwas a sourceof release(s)
to soilorgroundwater.NFAis recommendedforAST410B.

NondetectReview

Nondetectvalueswerecomparedto 2004 Region9 residentialPRGsandCal-modifiedPRGs,
whenavailable;groundwaternondetectvalueswerealsocomparedtoCaliforniaMCLs. Analyses
for phenol,a semivolatileorganiccompound,werenotconductedonavailablesoilsamples.All
nondetectvaluesforphenolingroundwaterlessthanPRG;MCLnotavailable.Nondetectvalues
werefoundto notbea problemastheASTcontainedphenol.

2002 Site Visit

AST removedpriorto 2002 sitevisit.



TableG3-1: PROFILESFORSOLIDWASTE MANAGEMENTUNITS IN SITES9,
13, 19,22, AND 23 INTEGRATEDWITH CERCLAPROGRAM
SolidWasteManagementUnitEvaluationReportfor OperableUnit2A
Listed in CERCLASite Order
Page 3 of 30

SWMU Identifier AST 410C Refer to Figure# NA

NavyRecommendation/ClosureStatus NFA Recommended
Location Description

Disposal Parcel EDC 10 CERCLASite 9
EBSSubparcel 152 TPH CAA NA
Associated Building 410 BuildingStatus Present LeasingStatus LeasedbyARRA
BuildingName AircraftStrippingFacility/CorrosionControl
Additional Eastof Building410;approximatelocationshownon figure
Information

OperationalInformationfor SWMU

Type of Unit AbovegroundStorageTank(s)
Capacity(gallons) 1,500
Periodof Operation Unknown

MaterialManaged Surfactant
at SWMU

Sourceof InitialSWMUIdentification
SWMU# in RFA NotidentifiedinRFA Recommendationin RFA NA
Recommendedfor NFA from DTSCin 1999 NA

SWMU Identifiedin OtherSources EBS (IT 2001)
Tank-RelatedInformation

Status of Tank Removed Status of AssociatedPipes Removed

DataAnalysis
AST 410C isoneofthreeformerASTs locatedontheeasternsideof Building410. The 1,500-
gallonAST heldsurfactant,whichwas usedinsideBuilding410, anaircraftstrippingfacility.The
EBS indicatedthatopenspacearoundthebuildingwascoveredbyconcrete.Stainsonthe
concretesuggestedthatundocumentedspills(believedto beaircraftfuel)may haveoccurredin
theopenspace;nodocumentedincidentsexist(IT 2001). The formertankcontent(surfactant)
doesnotmeetthedefinitionofa hazardousmaterial,hazardouswaste,orpetroleumproduct.
Basedonthese factsNFA isrecommendedforAST 410C.

NondetectReview
NA

2002 Site Visit

AST removedpriorto 2002sitevisit.



Table G3-1: PROFILES FOR SOLID WASTE MANAGEMENT UNITS IN SITES 9,
13, 19, 22, AND 23 INTEGRATED WITH CERCLA PROGRAM
Solid Waste Management Unit Evaluation Report for Operable Unit 2A
Listed in CERCLA Site Order
Page 4 of 30

SWMU Identifier OWS 410A Referto Figure # Figure G3-2

Navy Recommendation/Closure Status Further Action Recommended
Location Description

Disposal Parcel EDC 10 CERCLA Site 9

EBS Subparcel 152 TPH CAA NA

Associated Building 410 Building Status Present Leasing Status Leased by ARRA

Building Name Aircraft Stripping Facility/Corrosion Control

Additional Southwestern corner of Building 410; west of washrack area along southern edge of
Information building; best-known location shown on figure

Operational Information for SWMU

Type of Unit Oil-Water Separator
Capacity (gallons) 4.5 ft x 7 ft (depth unknown)

Period of Operation Unknown

Material Managed Rinsewater from washrack
at SWMU

Source of Initial SWMU Identification

SWMU # in RFA Not identifiedin RFA Recommendation in RFA NA

Recommended for NFA from DTSC in 1999 NA

SWMU Identified in Other Sources Final FSP for Data Gap Sampling (Tetra Tech 2001) _lf
Tank-Related Information

Status of Tank NA Status of Associated Pipes NA

Data Analysis

OWS-410A is located within CERCLA Site 9, south of Building410. The inactive OWS is located
adjacent to an inactive,partially enclosed wash rack. During a July2004 site visit, a drain was
observed inthe wash rack; it appeared at one time, to have been connected to the subject OWS.
The general groundwater flow for thisarea is southwest. No sampling has been conducted near
the OWS. Further action is recommended for OWS-410A. Soil and groundwater at Site 9 are
recommended for further evaluation in an FS, as defined under CERCLA, to address risksto
residentialreceptors under the unrestrictedreuse scenario.

Nondetect Review

NA

2002 Site Visit

OWS was observed duringthe 2002 site visit; it was inactive;July 2004 visit: OWS contained
water.



TableG3-1:PROFILESFORSOLIDWASTEMANAGEMENTUNITS IN SITES 9,

13, 19, 22, AND 23 INTEGRATED WITH CERCLA PROGRAM
SolidWaste ManagementUnitEvaluationReportforOperableUnit2A
ListedinCERCLASiteOrder
Page5 of 30

SWMU Identifier OWS 410B Refer to Figure# FigureG3-2

NavyRecommendation/ClosureStatus FurtherActionRecommended
Location Description

Disposal Parcel EDC 10 CERCLASite 9
EBSSubparcel 152 TPH CAA NA
AssociatedBuilding 410 BuildingStatus Present LeasingStatus LeasedbyARRA
BuildingName AircraftStrippingFacility/CorrosionControl
Additional Southeasterncornerof Building410;collectswaterfromdrainsinconcretearound
Information building;best-knownlocationshownonfigure

OperationalInformationfor SWMU

Type of Unit Oil-WaterSeparator
Capacity(gallons) 6 ft x 10 ft (depthunknown)
Periodof Operation Unknown

MaterialManaged Stormwaterrunoff
at SWMU

Sourceof InitialSWMUIdentification

SWMU# in RFA Notidentifiedin RFA Recommendationin RFA NA
Recommendedfor NFA from DTSC in 1999 NA

SWMUIdentifiedin OtherSources FinalFSPforDataGap Sampling(TetraTech2001)
Tank-RelatedInformation

Status of Tank NA Statusof AssociatedPipes NA



TableG3-1"PROFILESFORSOLIDWASTEMANAGEMENTUNITSIN SITES 9,

13,19, 22, AND 23 INTEGRATEDWITH CERCLA PROGRAM
Solid Waste ManagementUnitEvaluationReport for Operable Unit2A
Listed in CERCLASiteOrder
Page6 of 30

DataAnalysis
OWS-410Bis locatedwithinCERCLASite9, southeastof Building410. TheinactiveOWS
collectedstormwaterrunofffromtheconcreteopenspaceon theeastsideof Building410. The
EBSstatedthatopenspacearoundthebuildingwascoveredbyconcrete.Stainsontheconcrete
suggestedthatundocumentedspills(believedto be aircraftfuel)mighthaveoccurredintheopen
space;nodocumentedincidentsexist(IT 2001). Thegeneralgroundwaterflowforthisarea is
southwest.MonitoringwellMW410-3isthenearestdowngradientwell,approximately60 feet
away. Wellboringsoilsampleswereanalyzedfor metals,VOCs,SVOCs,andPAHs. Although
analyzed,PAHsinsoilwerenotevaluatedinthisassessment.Asdepictedonthefigurefor Site9,
noanalytesexceededresidentialPRGs(EPA2002). Onlythosemetalsthatexceededthe95 UCL
concentration(BlueBackgroundArea)are shown. Upto 13 samplingeventshaveoccurredsince
thewellwasconstructed;resultsforTPH,metals(totalanddissolved),VOCs,SVOCs,and PAH
areavailable.Althoughanalyzed,PAHsinshallowgroundwaterwere notevaluatedinthis
assessment.Historically,tetrachloroethenewasdetectedingroundwaterabovetheMCL
(CaliforniaDepartmentof Health2003);however,itwasbelowthe MCL inthemostrecentevent.
Selectedmetals(arsenic,chromium,manganese,nickel,andlead)werealsohistoricallydetected
ingroundwaterat concentrationsaboveprimaryandsecondaryMCLs;however,noexceedances
occurredinthemostrecentsamplingevent. StormandsanitarysewersaroundBuilding410 are
believedto bethe sourceofa chlorinatedhydrocarbongroundwaterplumeinthearea. The highest
concentrationsofVOCsingroundwaterweredetectedadjacentto the sewersystemseastof
Building410. Groundwatercontaminationhasmigratedtowardsthewestfromthesesewers. No
soilsamplinghasbeenconductedimmediatelyadjacenttotheOWS;therefore,furtheractionis
recommendedforOWS410B. Soilandgroundwaterat Site9 are recommendedforfurther
evaluationinan FS, as definedunderCERCLA,to addressrisksto residentialreceptorsunderthe
unrestrictedreusescenario.

NondetectReview
NA

2002 Site Visit

OWSwasobservedduringthe2002 sitevisit;itwas inactive;July2004 visit:OWScontained
water.



Table G3-1: PROFILES FOR SOLID WASTE MANAGEMENT UNITS IN SITES 9,

13, 19, 22, AND 23 INTEGRATED WITH CERCLA PROGRAM
Solid Waste Management Unit Evaluation Report for Operable Unit 2A
Listed in CERCLA Site Order
Page 7 of 30

SWMU Identifier OWS 588 Refer to Figure # NA

Navy Recommendation/Closure Status Closed by DTSC
Location Description

Disposal Parcel EDC 10 CERCLA Site 9

EBS Subparcel 153A TPH CAA NA

Associated Building 588 Building Status Removed Leasing Status NA

Building Name IndustrialWaste Treatment Plant (IWTP 410)

Additional South of Building588; associated with IWTP 410
Information

Operational Information for SWMU

Type of Unit Oil-Water Separator
Capacity (gallons) Unknown

Period of Operation Unknown

Material Managed Unknown
at SWMU

Source of Initial SWMU Identification

SWMU # in RFA Not identifiedin RFA Recommendation in RFA NA

Recommended for NFA from DTSC in 1999 NA

SWMU Identified in Other Sources CERFA EBS (ERM-West 1994)
Tank-Related Information

Status of Tank NA Status of Associated Pipes NA

Data Analysis

OWS-588 is associated with IWTP 410, a regulated RCRA unit. IWTP 410 received closure from
DTSC on November 9, 1998.

Nondetect Review

NA

2002 Site Visit

OWS was observed duringthe 2002 site visit; it was inactive.



TableG3-1: PROFILESFOR SOLIDWASTEMANAGEMENTUNITS IN SITES 9,
13,19, 22, AND 23 INTEGRATEDWITH CERCLAPROGRAM
Solid Waste ManagementUnitEvaluationReport for OperableUnit2A
Listed inCERCLA SiteOrder
Page8 of 30

SWMU Identifier AOC 009 Refer to Figure # Figure G3-3

NavyRecommendation/ClosureStatus FurtherActionRecommended
Location Description

Disposal Parcel EDC 10 CERCLASite 13
EBS Subparcel 147 TPH CAA TPH CAA-13

AssociatedBuilding NA BuildingStatus NA LeasingStatus NA
BuildingName NA
Additional ASTs- 324, 325, 326, 327, 328on concretefoundations;ASTs removed;coincident
Information withformerlocationof PacificCoastOilWorksCompanyRefinery;generallocation

shownonfigure
OperationalInformationfor SWMU

Type of Unit AbovegroundStorageTanks(s)
Capacity(gallons) Unknown
Periodof Operation Unknown

MaterialManaged PetroleumHydrocarbon(Fuel)
at SWMU

Sourceof Initial SWMUIdentification
SWMU# in RFA Not identifiedinRFA Recommendationin RFA NA

Recommendedfor NFA from DTSC in 1999 NA
SWMUIdentifiedin OtherSources EBS (IT2001)

Tank-RelatedInformation

Status of Tank Removed Status of AssociatedPipes Abovegroundpiping
removed.

DataAnalysis
AOC 009consistsofformerASTs 324through328 installedin 1947ontheeasternportionofSite
13. ASTs 324 through328weresteelfuelstoragetanksatopconcretefoundations.Thetanks
weredemolishedbeforeMay 1990(IT 2001). Thespecificcapacitiesandcontentsof the tanksare
unknown.Duringthe late 1940sand1950s,openspaceinthisarea wasusedforaircraftstorage,
andthesetankslikelycontainedfuelsto supportaircraftoperationandmaintenance.No
documentedrelease(s)isknownto haveoccurredfromthesetanks. Between1879and 1903,the
formerPacificCoastOilWorksCompanyRefineryoperatedatthe currentlocationof Site 13 and
possibleportionsof adjoiningCERCLASites19, 22,and23. Historically,groundwaterfrom
MonitoringWell M13-07, locatedsoutheastof AST 328, containedthe maximumconcentrationsof
naphthalene(acomponentof petroleum-basedfuels)and2-methylnaphthalene(a componentof
crudeoil). BTEXcompoundsandtrimethylbenzenesare associatedwithareasof knownrefinery
wastecontamination.Furtheractionisrecommendedfor AOC 009. Petroleum-relatedcompounds
are commingledwithCERCLAcompoundsassociatedwithtarryrefinerywaste. Soiland
groundwaterat Site 13are recommendedto beevaluatedfurtherinan FS, as definedunder
CERCLA.

NondetectReview
NA

2002 Site Visit

AST removedpriorto 2002 sitevisit.



Table G3-1: PROFILES FOR SOLID WASTE MANAGEMENT UNITS IN SITES 9,
13, 19, 22, AND 23 INTEGRATED WITH CERCLA PROGRAM
SolidWasteManagementUnitEvaluationReportforOperableUnit2A
ListedinCERCLASiteOrder
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SWMU Identifier AOC397 Refer to Figure # Figure G3-3

Navy Recommendation/ClosureStatus FurtherActionRecommended
Location Description

Disposal Parcel EDC 10 CERCLASite 13
EBS Subparcel 147 TPH CAA TPH CAA-13

Associated Building 397 BuildingStatus Present LeasingStatus LeasedbyARRA
BuildingName EngineTestingCellsandAircraftOverhaulPlantServicesFacility
Additional Building397;4,000- to 17,000-gallonspillto soilof fuel/oil/watermixture(part of CAA
Information 13);generallocationshownonfigure

OperationalInformationfor SWMU

Type of Unit FuelSpill
Capacity(gallons) RCRAcorrectiveactionsite
Periodof Operation Unknown

MaterialManaged Jetfuelfromspill
at SWMU

Sourceof InitialSWMUIdentification

SWMU# in RFA AOC Recommendationin RFA RFI Required
Recommendedfor NFA from DTSC in 1999 NA
SWMUIdentifiedin OtherSources NA

Tank-RelatedInformation

Status of Tank NA Status of Associated Pipes NA



Table G3-1:PROFILESFORSOLIDWASTE MANAGEMENTUNITS IN SITES 9,
13, 19, 22, AND 23 INTEGRATED WITH CERCLA PROGRAM
Solid Waste Management Unit Evaluation Report for Operable Unit 2A
Listed in CERCLA Site Order
Page 10 of 30

Data Analysis

The goal of this evaluation is to verify that no CERCLA contaminantswere detected and that
integrationwith the TPH Program is appropriate. Accordingto the EBS, Zone 22, Parcel 147,
evaluation data summary report (IT 2001), AOC 397 consistedof a 4,000 to 17,000 gallon jet
fuel/oil/water spill which occurred along the eastern side of Building 397. AOC 397 encompasses
the spill area. Immediate cleanup involved pumping floating free product from the groundwater.
Further cleanup involved skimming the fuel/oil/water mixture from the sewer and transferring the
material to an oil/water separator. Finally, soil removal has been performed, a dual phase soil
vapor and groundwater extraction system was installed in 2002, and remediation of soil and
groundwater is underway. TPH contamination at this site is currently being addressed as part of
the base-wide TPH Corrective Action Plan under CAA 13. Multiple sampling locations are shown
on the figure for CERCLA Site 13; however, hit boxes are only provided for those locations in close
proximity to an OWS. Sampling results from all locations were assessed in this evaluation. VOCs
in soil and groundwater are consistent with fuel-related, petroleum-based contamination and
primarily include BTEX compounds. Other VOCs sporadically detected in soil and groundwater
include potential laboratory contaminants (i.e., acetone, 2-butanone, tert-butanol, and carbon
disulfide). No SVOCs or PCBs were detected in groundwater; various laboratory-related phthalates
(i.e., bis(2-ethylhexyl)phthalate, butylbenzylphthalate, di-n-butylphthalate, and di-n-octylphthalate)
and NDMA (in one 1990 sample; compound detected in associated blank) were detected in soil at
low concentrations. Low concentrations of pesticides were detected in soil (DDE and DDT less
than 0.017 mg/kg at 7.5 feet bgs) and groundwater (DDT at 0.08 ug/I in the first event) at one
location (MWOR-1). The pesticide data are from 1990; pesticides have not been detected in more
recent sampling in the vincity. Several PAHs, some fuel related (2-methylnaphthalene and
naphthalene), were also detected in soil and groundwater at low estimated concentrations; soil
concentrations were well below residential PRGs (EPA 2002). Detected metals concentrations
exceeding 95 UCL concentrations (Blue Background Area) were also less than residential PRGs.
Selected dissolved metals concentrations in groundwater exceeded 95 UCL concentrations; with
the exception of a 1990 sample, none of the metals exceeded MCLs (California Department of
Health 2003). Considering the past activities, the significant spill, and the type of contamination
present, integration with the TPH Program is recommended.

Nondetect Review

NA

2002 Site Visit

NA
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SWMU Identifier NADEP GAP 62 Referto Figure# NA

NavyRecommendation/Closure Status NFA Recommended

LocationDescription
DisposalParcel EDC 10 CERCLASite 13
EBS Subparcel 147 TPH CAA NA

AssociatedBuilding 397 BuildingStatus Present LeasingStatus LeasedbyARRA
BuildingName EngineTestingCellsandAircraftOverhaulPlantServicesFacility
Additional Building397 (inside),Shop96231;approximatelocationshownonfigure
Information

OperationalInformationfor SWMU

Type of Unit GeneratorAccumulationPoint
Capacity (gallons) 55-gallon& 30-gallondrums
Periodof Operation GAPswereformallyidentifiedin 1987andcontinuedto operateuntilbase

closureandbuildingcleanupwasinitiatedin 1997. Actualstartupdatesare
unknown.

MaterialManaged MiI-L-23699lubricationandengineoil
at SWMU

Sourceof InitialSWMUIdentification

SWMU# in RFA GI-45 Recommendationin RFA RFI NotRequired
Recommendedfor NFAfrom DTSC in 1999 Yes

SWMUIdentifiedin OtherSources CERFA EBS(ERM-West1994)
Tank-RelatedInformation

Status of Tank NA Status of AssociatedPipes NA

DataAnalysis
NADEPGAP62 consistedof 30- and55-gallonstoragedrumsrestingonwoodenpallets(toallow
a forkliftto movethedrums),someatopa polyspillpallet,whichactedas a secondarycontainment
system.Thearea measuredapproximately4 feetby8 feet andwaslocatedinsideBuilding397 in
Shop96231. Accordingto theRFA, NADEPGAP62 exhibiteda lowpotentialforreleasesintosoil
andgroundwaterbecausethesitewaslocatedindoorsona concretefloor(DTSC 1992). An RFI
wasnotrequired(DTSC 1992). The PhaseI EBS concludedthat NADEPGAP62 didnotrequire
furtherinvestigationbecausethe sitewaspavedandsiteinspectorsdidnotobservestaining(ERM-
West1994). A letterfromDTSC datedNovember4, 1999,recommendedNFA forthisSWMU
(DTSC 1999). A descriptionof NADEPGAP62 wasincludedinthe EBS,Zone22, Parcel147
evaluationdata summaryreport(IT 2001). NADEPGAP62 wasnotconsidereda likelysourceof
soilandgroundwatercontaminationatSite 13 inthe OU-2ARI report(TetraTech2005). NFA is
recommendedforNADEPGAP62.

NondetectReview
NA

2002 SiteVisit
NA
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SWMU Identifier OWS397A Referto Figure# FigureG3-3

NavyRecommendation/ClosureStatus FurtherActionRecommended
Location Description

Disposal Parcel EDC 10 CERCLASite 13

EBS Subparcel 147 TPH CA.&TPH CAA-13
Associated Building 397 BuildingStatus Present LeasingStatus LeasedbyARRA
Building Name EngineTestingCellsandAircraftOverhaulPlantServicesFacility
Additional Easternendof Building397 (1 of2 abovegroundOWSs);approximatelocation
Information shownonfigure

OperationalInformationfor SWMU

Type of Unit Oil-WaterSeparator
Capacity (gallons) 6,000
Periodof Operation Unknown

MaterialManaged Dirtywatersump
at SWMU

Sourceof Initial SWMUIdentification
SWMU # in RFA NotidentifiedinRFA Recommendationin RFA NA
Recommendedfor NFAfrom DTSCin 1999 NA

SWMUIdentifiedin OtherSources TPH DataGap SamplingReport(TetraTech2001)
Tank-RelatedInformation

Status of Tank NA Status of Associated Pipes NA

DataAnalysis
The goalof thisevaluationisto verifythatnoCERCLAcontaminantsweredetectedandthat
integrationwiththeTPH Programisappropriate.OWS-397Ais locatedwithinCAA13 andis
approximately60 feet southofseveralformerfuel lines. The OWS,1 of 4, was installednearthe
easternendof Building397to serveas a meansof recyclingoilfromthewastestreambefore
processwaterorstormwaterwasdischargedto thestormdrains. In 1991,a largespill(4,000to
17,000 gallonsofJP-5) wasreleasedfromBuilding397. Floordrainsinthebuildingwere
connectedto OWSs. ThespillcausedassociatedOWSsto overflow.Referto AOC397 for
cleanupactivities.OWS397Awasfilledwitha cementslurryandclosedin placein 1993(Navy
1993)andis nota continuingpotentialsource. SoilsampleCA13-26,locatedapproximately25
feetwestof the OWS,containsconcentrationsof gasolineabovetheresidentialPRC (Navy2001).
A grabgroundwatersamplefromthelocationindicatedconcentrationsoftotalTPH abovethe PRC
foraquaticreceptors.VOCswerenotdetectedin soilorgroundwater.Metals(onlyleadanalyzed)
insoilandgroundwaterwerenotdetectedabove95 UCLconcentrations.Thissiteis being
evaluatedunderCAA13 as partofthe TPH program.Consideringthepastactivities,the
significantspill,andthetypeof contaminationpresent,integrationwiththeTPH Programis
recommended.

NondetectReview
NA

2002 Site Visit

OWS wasobservedduringthe2002 sitevisit;itwas inactive.
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SWMU Identifier OWS 397B Referto Figure# FigureG3-3

NavyRecommendation/ClosureStatus FurtherActionRecommended
Location Description

Disposal Parcel EDC 10 CERCLASite 13
EBS Subparcel 147 TPH CAA TPH CAA-13

AssociatedBuilding 397 BuildingStatus Present LeasingStatus LeasedbyARRA
BuildingName EngineTestingCellsandAircraftOverhaulPlantServicesFacility
Additional Easternendof Building397 (2 of 2 abovegroundOWSs);approximatelocation
Information shownonfigure

OperationalInformationfor SWMU

Type of Unit Oil-WaterSeparator
Capacity(gallons) 6,000
Periodof Operation Unknown

MaterialManaged Dirtywatersump
at SWMU

Sourceof Initial SWMUIdentification
SWMU# in RFA NotidentifiedinRFA Recommendationin RFA NA

Recommendedfor NFA from DTSCin 1999 NA

SWMUIdentifiedin Other Sources TPH DataGap SamplingReport(TetraTech2001)
Tank-RelatedInformation

Status of Tank NA Status of AssociatedPipes NA

DataAnalysis
Thegoalof thisevaluationistoverifythatnoCERCLAcontaminantsweredetectedandthat
integrationwiththeTPH Programisappropriate.OWS-397BislocatedwithinCAA13 andis
directlyabovea fuel line. TheOWS, 1 of4, wasinstallednearthe easternendof Building397 to
serveas a meansof recyclingoilfromthewastestreambeforeprocesswaterorstormwaterwas
dischargedto thestormdrains. In 1991,a largespill(4,000to 17,000gallonsof JP-5)was
releasedfromBuilding397. Floordrainsinthe buildingwereconnectedto OWSs. The spill
causedassociatedOWSsto overflow.Referto AOC397 forcleanupactivities.OWS 397Bwas
filledwitha cementslurryandclosedinplacein1993 (Navy1993)andis nota continuingpotential
source. GroundwatersampleCA13-04, locatedapproximately15feetsouthwestof theOWS,
containsTPHconcentrationsthatexceedthetotalTPH PRCforaquaticreceptors(Navy2001).
VOCs (Benzene)ingroundwaterareconsistentwithfuel-related,petroleum-basedcontamination.
Metals(lead)ingroundwaterweredetectedabovethe 95 UCL concentrationbutbelowtheMCL
(CaliforniaDepartmentofHealthServices2003). Thissite is beingevaluatedunder CAA 13as
part of the TPH program. Consideringthe past activities,the significantspill, and the typeof
contaminationpresent, integrationwith the TPH Programis recommended.

NondetectReview
NA

2002Site Visit

OWSwas observedduring the 2002 site visit; it was inactive.
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SWMU Identifier OWS 397C Refer to Figure # FigureG3-3

NavyRecommendation/ClosureStatus FurtherAction Recommended
Location Description

Disposal Parcel EDC 10 CERCLA Site 13
EBS Subparcel 147 TPH CA.&TPH CAA-13
Associated Building 397 BuildingStatus Present LeasingStatus LeasedbyARRA
BuildingName EngineTestingCellsandAircraftOverhaulPlantServicesFacility
Additional Northeasterncornerof Building397;approximatelocationshownonfigure
Information

OperationalInformationfor SWMU

Type of Unit Oil-WaterSeparator
Capacity(gallons) Unknown
Periodof Operation Unknown

MaterialManaged Dirtywatersump
at SWMU

Sourceof InitialSWMU Identification
SWMU# in RFA Notidentifiedin RFA Recommendationin RFA NA
Recommendedfor NFAfrom DTSC in 1999 NA

SWMUIdentifiedin OtherSources RemovalActionat BIdg397JP-5 Release(IT 1993)
Tank-RelatedInformation

Statusof Tank NA Statusof AssociatedPipes NA
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DataAnalysis
The goalof thisevaluationisto verifythatnoCERCLAcontaminantsweredetectedandthat
integrationwiththeTPH Programisappropriate.OWS-397Cis locatedwithinCAP,13 andis
surroundedby fuellinesonthreesides. TheOWS,1 of4, wasinstallednearthe easternendof
Building397 to serveasa meansofrecyclingoilfromthewastestreambeforeprocesswateror
stormwaterwasdischargedto the stormdrains. In 1991,a largespill(4,000to 17,000 gallonsof
JP-5)wasreleasedfromBuilding397. Floordrainsinthe buildingwereconnectedto OWSs. The
spillcausedassociatedOWSsto overflow.RefertoAOC 397 forcleanupactivities.OWS 397C
wasfilledwitha cementslurryandclosedinplacein1993 (Navy1993) andis nota continuing
potentialsource. Soilsample147-SS-003,locatedapproximately45 feeteastof theOWS,
containsTPH-dieselata concentrationabovetheresidentialPRC (Navy2001);however,TPH-
dieselisbelowtheresidentialPRC intheadjacentsoilsample210-1W-003.Soilsample210-1W-
001, locatedapproximately45 feetwestof theOWS,containsoil/greaseat concentrationsupto
1,060mg/kg. VOCsdetectedinsoilareconsistentwithfuel-related,petroleum-based
contamination(i.e.,BTEX). SVOCsare commonlaboratorycontaminants(bis(2-
ethylhexyl)phthalate,butylbenzylphthalate,di-n-butylphthalate,anddi-n-octylphthalate).Pesticides
andherbicideswerenotdetectedinsoil. SeveralPAHs,somefuelrelated(2-methylnaphthalene
andnaphthalene),werealsodetectedinsoilat lowestimatedconcentrations,wellbelowresidential
PRGs(EPA2002). Detectedmetalsconcentrationsexceeding95 UCLconcentrations(Blue
BackgroundArea)werealsolessthanresidentialPRGs. ThissiteisbeingevaluatedunderCAA
13 as partof the TPH program.Consideringthepastactivities,thesignificantspill,andthetypeof
contaminationpresent,integrationwiththeTPH Programis recommended.

NondetectReview

NA
2002 Site Visit

OWSwas observedduringthe 2002 sitevisit;itwasinactive.
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SWMU Identifier OWS 397D Refer to Figure # Figure G3-3

Navy Recommendation/Closure Status Further Action Recommended

LocationDescription
DisposalParcel EDC 10 CERCLASite 13
EBS Subparcel 147 TPH CAA TPH CAA-13
Associated Building 397 BuildingStatus Present LeasingStatus LeasedbyARRA
Building Name EngineTestingCellsandAircraftOverhaulPlantServicesFacility
Additional Northerncornerof Building397; approximatelocationshownonfigure
Information

OperationalInformationfor SWMU

Type of Unit Oil-WaterSeparator
Capacity (gallons) Unknown
Periodof Operation Unknown

MaterialManaged Dirtywatersump
at SWMU

Sourceof Initial SWMUIdentification
SWMU# in RFA NotidentifiedinRFA Recommendationin RFA NA
Recommendedfor NFA from DTSCin 1999 NA

SWMUIdentifiedin OtherSources RemovalActionat BIdg397 JP-5Release(IT 1993)
Tank-RelatedInformation

Status of Tank NA Status of AssociatedPipes NA

DataAnalysis
Thegoalofthisevaluationisto verifythatnoCERCLAcontaminantsweredetectedandthat
integrationwiththeTPH Programisappropriate.OWS-397D islocatedwithinCAA 13 andis
surroundedbyfuellinesonthreesides. TheOWS, 1 of4, wasinstalledneartheeasternendof
Building397to serveas a meansof recyclingoilfromthewastestreambeforeprocesswateror
stormwaterwasdischargedto thestormdrains. In 1991,a largespill(4,000 to 17,000 gallonsof
JP-5) wasreleasedfromBuilding397. Floordrainsinthe buildingwereconnectedto OWSs. The
spillcausedassociatedOWSsto overflow.Referto AOC397 forcleanupactivities.OWS 397D
wasremovedin 1993(Navy1993) andis nota continuingpotentialsource. Soilsample210-1W-
001, locatedapproximately15feetsouthwestofthe OWS,containsoilandgreaseat a
concentrationof 1,060mg/kg.VOCs (ethylbenzene)insoilare consistentwithfuel-related,
petroleum-basedcontamination.NoSVOCs,pesticides,orherbicidesweredetectedinsoil
samples.SeveralPAHs,somefuelrelated(2-methylnaphthalene),werealsodetectedinsoilat low
estimatedconcentrations,wellbelowresidentialPRGs(EPA 2002). Detectedmetals
concentrationsexceeding95 UCL concentrations(BlueBackgroundArea)werealsolessthan
residentialPRGs. ThissiteisbeingevaluatedunderCAA 13 aspartof theTPH program.
Consideringthe pastactivities,thesignificantspill,andthetypeofcontaminationpresent,
integrationwiththeTPH Programisrecommended.

NondetectReview
NA

2002 Site Visit
Removed
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SWMU Identifier AOC 616 Refer to Figure # Figure G3-4

Navy Recommendation/Closure Status NFA Recommended
Location Description

Disposal Parcel EDC 10 CERCLA Site 19

EBS Subparcel 142 TPH CAA TPH CAA-04B

Associated Building 616 Building Status Present Leasing Status Leased by ARRA

Building Name Hazardous Material Storehouse

Additional Spillcontrol for Building616; USTs 616-1 and 616-2; Steel tanks; best-known
Information locationshown onfigure

Operational Information for SWMU

Type of Unit UndergroundStorage Tank(s)
Capacity (gallons) 5,000 and 10,000 gallons

Period of Operation Unknown

Material Managed Spill Control;held water
at SWMU

Source of Initial SWMU Identification

SWMU # in RFA AOC Recommendation in RFA NA

Recommended for NFA from DTSC in 1999 NA

SWMU Identified in Other Sources NA

Tank-Related Information

Status of Tank Exempt (in place) Status of Associated Pipes NA
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DataAnalysis
AOC 616 referstotwoclosed-in-place,steel,spill-containmentUSTs(UST 616-1 andUST616-2)
installednorthof Building616 inCAA4B atSite 19. Thetankshadcapacitiesof 5,000 and10,000
gallonsrespectively.TheUSTsfunctionedas emergencyoverflowtanksforfirecontrolandare not
believedto haveevercontainedhazardouswastematerials(IT 2001). Varioussoiland
groundwatersampleswerecollectedinthevicinityas partof the TPH Programandanalyzedfor
TPH, metals,VOCs,SVOCs(soilonly),pesticides(soilonly),andPAHs(soilonly).Although
analyzed,PAHsinsoilandmetalsinsoiland groundwaterwerenotevaluated.As depictedonthe
figurefor Site19, TPH,VOCs,SVOCs,andpesticideswereeithernotdetectedordetectedat
concentrationsbelowPRCs(Navy2001) andresidentialEPA PRGs(EPA2002). Onlybenzenein
one1995 sample(372-12-ERM)at 1.1ug/Lslightlyexceededthe MCLof 1 ug/L(California
Departmentof HealthServices2003). April2000 resultsforVOCs(includingbenzene,<0.5 ug/L)
froma nearbylocation(CA04-02)werenondetect.TheUSTswerenotconsideredlikelysourcesof
contamination(TetraTech2005). Basedon theabsenceofCERCLAcontaminantsinsoiland
groundwater,nofurtheractionisrecommendedforAOC 616.

NondetectReview

Nondetectvalueswerecomparedto 2004 Region9 residentialPRGsandCal-modifiedPRGs,
whenavailable;groundwaternondetectvalueswerealsocomparedto CaliforniaMCLs. All
nondetectvaluesforVOCs insoillessthanPRGsexceptbenzeneinonesample. Allnondetect
valuesforSVOC insoillessthanPRGsexcept: bis(2-chloroethyl)ether(foursamples),3,3'-
dichlorobenzidine(onesample),4,6-dinitro-2-methylphenol(onesample),hexachlorobenzene(4
samples),N-nitroso-di-N-propylamine(foursamples),andpentachlorophenol(onesample). All
nondetectvaluesfor pesticidesinsoillessthanPRGs.

AllnondetectvaluesforVOCs ingroundwaterlessthanPRGsandMCLs(whenavailable)except:
benzene(onesample),carbontetrachloride(onesample),chloroethane(onesample),chloroform
(onesample),cis-1,3-dichloropropene(onesample),1,2-dichloroethane(onesample),
dibromochloromethane(onesample),bromodichloromethane(onesample),andtrans-l,3-
dichloropropene(onesample);thenondetectvaluesweregreaterthanPRGsbut lessthanor equal
to MCLsforbenzene(fivesamples),1,2-dichloropropane(onesample),tetrachloroethene(one
sample),1,1,2-trichloroethane(onesample),and 1,1,2,2-tetrachloroethane(onesample).
Nondetectvalueswere foundto notbea problemas theSMWUcontainedwater.

2002 Site Visit
NA
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SWMU Identifier OWS547 Refer to Figure # NA

Navy Recommendation/ClosureStatus FurtherActionRecommended
Location Description

Disposal Parcel EDC 10 CERCLA Site 22
EBS Subparcel 145 TPH CAA TPH CAA-04C
Associated Building 547 BuildingStatus Removed LeasingStatus NA
BuildingName ServiceStationandCarwash(partiallydemolished)
Additional Southofpad forformercarwash;best-knownlocationshownonfigure
Information

OperationalInformationfor SWMU

Type of Unit Oil-WaterSeparator
Capacity(gallons) 5 ft x 9 ft x 5 ft (deep)
Periodof Operation Unknown

MaterialManaged Unknown(associatedwithcarwash)
at SWMU

Sourceof Initial SWMUIdentification

SWMU# in RFA Not identifiedin RFA Recommendationin RFA NA
Recommendedfor NFA from DTSC in 1999 NA

SWMUIdentified inOther Sources TPH DataGapSamplingReport(TetraTech2001)
Tank-RelatedInformation

Status of Tank NA Status of Associated Pipes NA

DataAnalysis

OWS-547islocatedwithinCAA4C. The OWSwasassociatedwitha formercarwash(Building
547-1) locatedat a formerNavygasolineservicestation,whichoperatedfrom 1971through1980.
NosamplinghasbeenconductedneartheOWS. A data gapexists. Itsfunctionwasto remove
roadgrimeandresiduesfromthewaterusedinthecar washprocess.The EBSdocumentedno
incidentswithinthebuilding(IT 2001). TheOU-2A RI report(TetraTech 2005) describedtheOWS
as a likelysourceofcontaminantsinsoilandgroundwaterat Site22. Furtheractionis
recommendedforOWS-547. A petroleumremovalactionis ongoingat Site22.
Recommendationsfor furtheractionunder CERCLAwill be based only on CERCLAcontaminants;
TPH-relatedchemicalsare being addressedunder a correctiveaction plan.

NondetectReview
NA

2002 Site Visit

OWSwas observedduring the 2002 site visit; it was inactive.
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SWMUIdentifier UST(R)-17 Refer to Figure # NA

NavyRecommendation/ClosureStatus NFA Recommended
Location Description

DisposalParcel EDC 10 CERCLASite 22
EBS Subparcel 145 TPH CAA TPH CAA-04C
AssociatedBuilding 547 BuildingStatus Removed LeasingStatus NA
BuildingName ServiceStationandCar wash(partiallydemolished)
Additional USTs547-1,547-2, and547-3;Former,steel-clad,fiberglass-reinforced,plastic
Information tanks;best-knownlocationshownonfigure

OperationalInformationfor SWMU

Type of Unit UndergroundStorageTank(s)
Capacity(gallons) 12,000gallonseach
Periodof Operation Unknown

MaterialManaged Gasoline
at SWMU

Source of InitialSWMUIdentification

SWMU# in RFA UST-17 Recommendationin RFA RFI NotRequired
Recommendedfor NFA from DTSC in 1999 NA
SWMUIdentifiedin OtherSources NA

Tank-RelatedInformation

Status of Tank Removed Status of Associated Pipes NA

DataAnalysis
USTs547-1 through547-3 were 12,000-gallontanksinstalledin 1971,andusedto storeleaded
gasoline.Thesetankswereremovedin 1994;theynevercontainedwaste. Twoadditionaltanks,
USTs547-4 and547-5, werelistedinthe RFAas wasteoiltankswithcapacitiesof5,000 and
10,000 gallons,respectively;thesewereneverconfirmedas presentandmayhavebeenthe OWS
forthe carwash. USTs 547-1through547-3 are beingaddressedundertheTPH Programbased
onthetypeof materialsstoredandassociatedsamplingresults.The USTs arewithinCAA4C and
CERCLASite22. Soilcontamination(BTEXcompounds)hasbeenconfirmed,exceedingthe
residentialandnonresidentialPRCs. Groundwatercontaminationhasalsobeenconfirmed.
BenzeneandtolueneingroundwaterexceedMCLs(CaliforniaDepartmentof HealthServices
2003). TotalTPH exceedsthe groundwaterPRCfor aquaticreceptors(Navy2001). Giventhe
typeof materialstored(leadedgasoline)andthe resultingcontamination,thissiteis recommended
forcontinuedclosureundertheTPH Program.

NondetectReview
NA

2002 Site Visit
NA
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SWMU Identifier AST 530A Referto Figure # FigureG3-5

NavyRecommendation/ClosureStatus FurtherActionRecommended
Location Description

Disposal Parcel EDC 10 CERCLASite 23
EBS Subparcel 211 TPH CAA TPH CAA-13

AssociatedBuilding 530 BuildingStatus Present LeasingStatus LeasedbyARRA
BuildingName MissileReworkFacility(NARF)
Additional Southeastof Building530; DeGasArea; 1 of 3 tanks;approximatelocationshownon
Information figure

OperationalInformationfor SWMU

Type of Unit AbovegroundStorageTank(s)
Capacity (gallons) 10,000
Periodof Operation Unknown

MaterialManaged 1010 oil
at SWMU

Sourceof InitialSWMUIdentification

SWMU# in RFA NotidentifiedinRFA Recommendationin RFA NA
Recommendedfor NFAfrom DTSCin 1999 NA

SWMUIdentifiedin OtherSources BRACCleanupPlan(1998)
Tank-RelatedInformation

Status of Tank Removed Status of AssociatedPipes Partiallyremoved;
pipingcomingout of the
groundsurroundedbya
trafficbarricadeisall
that remains

DataAnalysis
Multiplesamplinglocationsare shownwithouthitboxesinthevicinityofASTs 530A,530B,and
530ConthefigureforCERCLASite23. TheseASTscontained1010 oil,fueloroil,andjet fuel
respectively.Samplingresultsfromallof theselocationswereassessedinthisevaluation.
SignificantTPH contaminationexceedingPRCs(Navy2001) forsoilandgroundwaterwas
detectedinsamplesneartheformerAST locations.Detectedconcentrationssuggestthe potential
forfree product.VOC concentrations(BTEXandpotentiallaboratorycontaminants,acetoneand2-
butanone)insoildidnotexceedresidentialPRCsandPRGs(EPA2002). Benzeneconcentrations
ingroundwaterexceededtheMCL(CaliforniaDepartmentofHealthServices2003). NoSVOCs
weredetectedinsoil(withthe exceptionof a potentiallaboratorycontaminant,bis(2-
ethylhexyl)phthalate)andgroundwater.No pesticidesweredetectedinsoil. Fuel-relatedPAHs(2-
methylnaphthaleneandnaphthalene)weredetectedinsoilandgroundwater.TheformerAST
locationsarewithinCAA13. Consideringthepastactivities,the typesof materialsstoredinthe
ASTs (1010 oil,fueloroil,andjet fuel),andthe typeofcontaminationpresent,closureunderthe
TPH Programisrecommended.

NondetectReview
NA

2002 Site Visit

AST removedpriorto 2002 sitevisit.
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SWMU Identifier AST 530B Referto Figure# FigureG3-5

NavyRecommendation/ClosureStatus FurtherActionRecommended
Location Description

Disposal Parcel EDC 10 CERCLASite 23
EBS Subparcel 211 TPH CAA TPH CAA-13
Associated Building 530 BuildingStatus Present LeasingStatus LeasedbyARRA
Building Name MissileReworkFacility(NARF)
Additional Southeastof Building530;DeGasArea;2 of 3 tanks;approximatelocationshownon
Information figure

OperationalInformationfor SWMU

Type of Unit AbovegroundStorageTank(s)
Capacity(gallons) 10,000
Periodof Operation Unknown

MaterialManaged Fueloroil
at SWMU

Source of InitialSWMUIdentification
SWMU# in RFA Not identifiedin RFA Recommendationin RFA NA
Recommendedfor NFA from DTSC in 1999 NA

SWMU Identifiedin OtherSources BRACCleanupPlan(1998)
Tank-RelatedInformation

Status of Tank Removed;damagedby Status of AssociatedPipes Partiallyremoved;
1989 earthquake, pipingcomingoutofthe
remainedemptyfrom groundsurroundedbya
that date traffic barricadeis all

that remains

DataAnalysis
RefertoAST 530A

NondetectReview
NA

2002 Site Visit

AST removedpriorto 2002 sitevisit.
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SWMU Identifier AST 530C Refer to Figure# FigureG3-5

NavyRecommendation/ClosureStatus FurtherActionRecommended
Location Description

Disposal Parcel EDC 10 CERCLA Site 23
EBS Subparcel 211 TPH CAA TPH CAA-13
Associated Building 530 BuildingStatus Present LeasingStatus LeasedbyARRA
BuildingName MissileReworkFacility(NARF)
Additional SoutheastofBuilding530; DeGasArea;3 of3 tanks;approximatelocationshownon
Information figure

OperationalInformationfor SWMU

Type of Unit AbovegroundStorageTank(s)
Capacity(gallons) 15,000
Periodof Operation Unknown

MaterialManaged Jetfuel
at SWMU

Sourceof Initial SWMUIdentification
SWMU# in RFA NotidentifiedinRFA Recommendationin RFA NA
Recommendedfor NFA from DTSC in 1999 NA

_I_ SWMU Identifiedin OtherSources BRACCleanupPlan(1998)
Tank-RelatedInformation

Status of Tank Removed Status of AssociatedPipes Partiallyremoved;
pipingcomingoutof the
groundsurroundedbya
trafficbarricadeis all
thatremains

DataAnalysis
RefertoAST 530A

NondetectReview
NA

2002 SiteVisit

ASTremovedpriorto2002 sitevisit.
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SWMU Identifier NADEP GAP 63 Refer to Figure# FigureG3-5

Navy Recommendation/ClosureStatus NFA Recommended
Location Description

Disposal Parcel EDC 10 CERCLASite 23
EBS Subparcel 148 TPH CAA NA
Associated Building 530 BuildingStatus Present LeasingStatus LeasedbyARRA
BuildingName MissileReworkFacility(NARF)
Additional Building530 (inside),Shop94224;approximatelocationshownonfigure
Information

Operational Informationfor SWMU

Type of Unit GeneratorAccumulationPoint
Capacity (gallons) 5-galloncontainers,30-gallondrums,55-gallondrums
Periodof Operation GAPs were formally identified in 1987and continuedto operateuntilbase

closure and building cleanupwas initiated in 1997. Actualstartup dates are
unknown.

Material Managed Acetone, naphthawith solvents (MEK),poly paintand thinner, 1,1,1-TCA,
at SWMU and MX-4Msolvent

Sourceof InitialSWMUIdentification

SWMU# in RFA GI-46 Recommendationin RFA RFI NotRequired
Recommendedfor NFA from DTSC in 1999 Yes
SWMUIdentifiedin OtherSources NA

Tank-RelatedInformation

Status of Tank NA Status of AssociatedPipes NA
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DataAnalysis
NADEPGAP 63 consistedof varioussize storagedrumsatop a woodenpallet(toallowa forkliftto
movethe drums)or atopa polyspillpallet,whichactedas a secondarycontainmentsystem.The
area measuredapproximately6 feet by6 feetandwas locatedinsideBuilding530 inShop94224,
nearthewesternwall. Accordingtothe RFA,NADEPGAP 63 exhibiteda lowpotentialfor releases
intosoilandgroundwaterbecausethesitewaslocatedindoorsona concretefloor(DTSC 1992).
An RFI wasnotrequired(DTSC 1992). The PhaseI EBSconcludedthat NADEPGAP 63 didnot
requirefurtherinvestigationbecausethesitewaspavedandsiteinspectorsdidnotobserve
staining(ERM-West1994). A letterfromDTSCdatedNovember4, 1999,recommendedNFAfor
thisSWMU (DTSC 1999). A descriptionof NADEPGAP 63 wasincludedinthe EBS,Zone22,
Parcel148evaluationdatasummaryreport(IT 2001). The GAPwasindirectlyinvestigatedas
TargetArea 1 (Building530) duringEBS Phase2A soilsampling.Soilwassampledfrombeneath
thebuildingfloor(3.5 to4 feetbgs)neartheGAP. SampleswereanalyzedforTPH, metals,
VOCs,SVOCs,andPAHs. Asdepictedonthe figureforSite23, allsoilanalyteswereeithernot
detectedor detectedat concentrationsbelowresidentialEPA PRGs(EPA 2002). The reporting
limitformercuryslightlyexceededthe residentialPRG. Thedetectionsofnickelandzincare below
the95 UCLfortheBlueBackgroundArea (TetraTech2001b). NADEP GAP63 was notlistedas a
potentialsourceofsoilandgroundwatercontaminationat Site23 intheOU-2A RI report(Tetra
Tech2005). NFA isrecommendedfor NADEPGAP63.

NondetectReview
NA

2002 SiteVisit
NA
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SWMU Identifier NADEPGAP63A Refer to Figure # NA

NavyRecommendation/ClosureStatus NFA Recommended
Location Description

Disposal Parcel EDC 10 CERCLASite 23
EBS Subparcel 148 TPH CAA NA

AssociatedBuilding 530 BuildingStatus Present LeasingStatus LeasedbyARRA
BuildingName MissileReworkFacility(NARF)
Additional Building530 (inside),Shop94223;approximatelocationshownonfigure
Information

OperationalInformationfor SWMU

Type of Unit GeneratorAccumulationPoint
Capacity (gallons) 55-gallondrums& Bowser

Periodof Operation GAPswere formallyidentifiedin 1987andcontinuedto operateuntilbase
closureandbuildingcleanupwasinitiatedin 1997. Actualstartupdatesare
unknown.

MaterialManaged Hydraulicoil(Bowser)
at SWMU

Sourceof Initial SWMUIdentification

SWMU# in RFA Gi-47 Recommendationin RFA RFI NotRequired _1_Recommendedfor NFA from DTSC in 1999 Yes
SWMUIdentified inOther Sources NA

Tank-RelatedInformation

Status of Tank NA Status of AssociatedPipes NA

DataAnalysis

NADEPGAP63Awasa Bowserof hydraulicoil. A modified,55-gallon-drum,wet/dryvacuumused
to vacuumup spillssatadjacentto the Bowser.Thearea measuredapproximately4 feet by12
feet andwas locatedinsideBuilding530 inShop94223. Accordingtothe RFA,NADEPGAP63A
exhibiteda lowpotentialfor releasesintosoilandgroundwaterbecausethesitewaslocated
indoorsona flat,tile-covered,concretefloor(DTSC 1992). An RFIwasnotrequired(DTSC
1992). The PhaseI EBSconcludedthatNADEPGAP63Adidnotrequirefurtherinvestigation
becausethesitewaspavedandsiteinspectorsdidnotobservestaining(ERM-West1994). A
letterfromDTSCdatedNovember4, 1999,recommendedNFAforthisSWMU(DTSC 1999). A
descriptionof NADEPGAP63AwasincludedintheEBS,Zone22, Parcel148evaluationdata
summaryreport (IT 2001). NADEPGAP 63Awas not listedas a potentialsourceof soil and
groundwatercontaminationat Site 23 in the OU-2A RI report(TetraTech 2005). NFA is
recommendedfor NADEPGAP 63A.

Nondetect Review
NA

2002 Site Visit
NA
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SWMU Identifier NADEP GAP 64 Refer to Figure# NA

Navy Recommendation/Closure Status NFA Recommended
LocationDescription

DisposalParcel EDC 10 CERCLASite 23
EBS Subparcel 148 TPH CAA NA

AssociatedBuilding 530 BuildingStatus Present LeasingStatus LeasedbyARRA
BuildingName MissileReworkFacility(NARF)
Additional Building530 (inside),Shop94224;approximatelocationshownonfigure
Information

OperationalInformationfor SWMU

Type of Unit GeneratorAccumulationPoint
Capacity(gallons) 30-gallondrums,55-gallondrums,aerosolcans

Periodof Operation GAPswere formallyidentifiedin1987andcontinuedtooperateuntilbase
closureandbuildingcleanupwasinitiatedin 1997. Actualstartupdatesare
unknown.

MaterialManaged Aerosolpaint,lubrication,solvents,rustremover,WD-40; MX-4M solvent,
at SWMU silicateester,and1,1,1-TCA

Sourceof Initial SWMUIdentification

SWMU# in RFA GI-48 Recommendationin RFA RFI NotRequired
Recommendedfor NFAfrom DTSCin 1999 Yes
SWMUIdentifiedin OtherSources NA

Tank-RelatedInformation

Status of Tank NA Status of AssociatedPipes NA

DataAnalysis
NADEPGAP64 consistedof 30- and55-gallondrumsontwopallets,eachatoppolyspillpallets,
allwithina metaltray. Thearea measuredapproximately8 feet by18feetandwaslocatedinside
Building530 inShop94224. Accordingtothe RFA,NADEPGAP64 exhibiteda lowpotentialfor
releasesintosoilandgroundwaterbecausethesitewaslocatedindoorsona fiatconcretefloor
(DTSC 1992). An RFIwasnotrequired(DTSC 1992). The PhaseI EBSconcludedthatNADEP
GAP64 didnotrequirefurtherinvestigationbecausethesitewaspavedandsiteinspectorsdidnot
observestaining(ERM-West1994). A letterfromDTSCdatedNovember4, 1999,recommended
NFAforthisSWMU(DTSC 1999). A descriptionof NADEPGAP64 wasincludedinthe EBS,
Zone22, Parcel148evaluationdata summaryreport(IT 2001)oNADEPGAP64 wasnotlistedas
a potentialsourceof soilandgroundwatercontaminationat Site23 inthe OU-2ARI report(Tetra
Tech2005). NFA isrecommendedforNADEPGAP64.

NondetectReview
NA

2002 Site Visit
NA
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SWMU Identifier OWS 529 Refer to Figure # Figure G3-5

NavyRecommendation/ClosureStatus FurtherAction Recommended
Location Description

Disposal Parcel EDC 10 CERCLA Site 23
EBS Subparcel 211 TPH CAA TPH CAA-13

Associated Building 529 Building Status Present Leasing Status Not leased by ARRA

Building Name Switching/SubstationBuilding/Shelter
Additional West of former ASTs that were located west of Building529; OWS is located at
Information eastern end of Avenue M; approximate location shown on figure

Operational Information for SWMU

Type of Unit Oil-Water Separator
Capacity (gallons) 5 ft x 5 ftx 4 ft (deep)

Period of Operation Unknown

Material Managed Unknown
at SWMU

Source of Initial SWMU Identification

SWMU # in RFA Not identified in RFA Recommendation in RFA NA

Recommended for NFA from DTSC in 1999 NA

SWMU Identified in Other Sources CERFA EBS (ERM-West 1994)
Tank-Related Information

Status of Tank NA Status of Associated Pipes NA

Data Analysis
OWS-529 is located within CAA 13 and CERCLA Site 23. According to the EBS, this area was
used for defueling (iT 2001). The OWS is located west of three former ASTs. The closest soil
sampling location, 211-1WC0-001 located approximately 18 feet southeast of OWS-529, contains
TPH-gasoline and TPH-diesel above the residential PRCs (Navy 2001). The TPH-diesel result also
exceeded the nonresidential criteria. Oil and grease was detected at 5,980 mg/kg. In general,
significant TPH contamination exceeding PRCs for soil and groundwater was detected in samples
collected within 100 feet of the OWS location. Detected concentrations suggest the potential for
free product. VOC concentrations (BTEX and potential laboratory contaminants) in soil did not
exceed residential PRCs or PRGs (EPA 2002). Benzene concentrations in groundwater exceeded
the MCL (California Department of Health Services 2003). No SVOCs were detected in soil (with
the exception of a potential laboratory contaminant, bis(2-ethylhexyl)phthalate) and groundwater.
No pesticides were detected in soil. Fuel-related PAHs (2-methylnaphthalene and naphthalene)
were detected in soil and groundwater. Detected metals concentrations in soil exceeding 95 UCL
concentrations (Blue Background Area) were less than residential PRGs. The Navy is conducting
groundwater remediation for petroleum contamination in this area. This site is also being evaluated
under CAA 13 as part of the TPH program. The OWS is a likely source of petroleum contaminants
in soil and groundwater (Tetra Tech 2005). Considering the nearby petroleum ASTs and the type
of contamination present, integration with the TPH Program is recommended.

Nondetect Review
NA

2002 Site Visit

OWSwas observedduringthe 2002 site visit; it was inactive.
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SWMU Identifier OWS 530 Refer to Figure # FigureG3-5

Navy Recommendation/ClosureStatus FurtherActionRecommended
Location Description

Disposal Parcel EDC 10 CERCLASite 23
EBS Subparcel 148 TPH CAA TPH CAA-13
AssociatedBuilding 530 BuildingStatus Present LeasingStatus LeasedbyARRA
BuildingName MissileReworkFacility(NARF)
Additional Nothwesterncorneroffencedarea;westof Building530;associatedwithDeGas
Information Area;best-knownlocationshownonfigure

OperationalInformationfor SWMU

Type of Unit Oil-WaterSeparator
Capacity (gallons) 6.5 ft x 13ft (depthunknown)
Periodof Operation Unknown

MaterialManaged Unknown
at SWMU

Sourceof InitialSWMUIdentification
SWMU# in RFA Notidentifiedin RFA Recommendationin RFA NA
Recommendedfor NFAfrom DTSC in 1999 NA

SWMUIdentifiedin OtherSources TPH DataGap SamplingReport(TetraTech2001)
Tank-RelatedInformation

Status of Tank NA Status of AssociatedPipes NA

DataAnalysis
OWS-530islocatedwithinCAA13 andCERCLASite23. GroundwatersampleSHP-S10B-05,
locatedto thenorthof theOWS530, showsTPH concentrationsexceedingthetotalTPH PRC for
aquaticreceptors(Navy2001). VOCs (2-butanone)detectedingroundwaterare mostlikely
laboratorycontaminants.AtthedeeperDHP-S10B-05location,TPH concentrationsin
groundwaterwerenondetect.Low-level,estimatedconcentrationsof SVOCs(phenoland2,4-
dichlorophenol)andPAHsweredetectedingroundwater.Selecteddissolvedmetals(ironand
manganese)ingroundwaterweredetectedabovethe95 UCLandalsoexceededsecondaryMCLs
(CaliforniaDepartmentof HealthServices2003). The Navyisconductinggroundwaterremediation
forpetroleumcontaminationinthisarea. Thissiteis alsobeingevaluatedunderCA,&,13as partof
theTPH program.TheOWSis a likelysourceof petroleumcontaminantsinsoilandgroundwater
(TetraTech2005). Consideringthetypeof contaminationpresent,integrationwiththeTPH
Programis recommended.

NondetectReview
NA

2002 Site Visit

OWSwasobservedduringthe2002 sitevisit;itwasinactive.
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Notes:

% = Percentage Navy= U.S. Departmentof theNavy
ug/kg= Microgramsperkilogram ND = Notdetected
ug/L= Microgramsperliter NE = Northeast
AOC = Areaof concern NFA= Nofurtheraction
ARRA= AlamedaReuseand RedevelopmentAuthority NW = Northwest
AST= Abovegroundstoragetank OU = OperableUnit
bgs= Belowgroundsurface OWS = Oil-waterseparator
BTEX= Benzene,toluene,ethylbenzene,andxylene PAH= Polynucleararomatichydrocarbon
CAA = Correctiveactionarea PCB= Polychlorinatedbiphenyl
CERCLA= ComprehensiveEnvironmentalResponse, PMB = Plasticmaterialblasting
Compensation,andLiabilityAct PPM = Partspermillion
CERFA = CommunityEnvironmentalResponseFacilitationAct PRC = Preliminaryremediationcriteria
CRS = CoolantRecoverySystem PRG = PreliminaryremediaUongoal
DTSC = CaliforniaEnvironmentalProtectionAgencyDepartment PWC = NavyPublicWorksCenter
of ToxicSubstancesControl (R) = RCRA-relatedUST
EBS= Environmentalbaselinesurvey RCRA= ResourceConservationandRecoveryAct
EDC= Economicdevelopmentconveyance RFA= RCRAfacilityassessment
EPA= U.S. EnvironmentalProtectionAgency RFI= RCRAfacilityinvestigation
ERM-West= EnvironmentalResourceManagement- West RI= Remedialinvestigation
FED= Federalagency-to-agencytransfer RI/FS= Remedialinvestigationand feasibilitystudy
FS = FeasibilityStudy RWQCB= RegionalWaterQualityControlBoard
FSP = Fieldsamplingplan SE = Southeast
ft = Foot SEBS = Supplementalenvironmentalbaselinesurvey
Gal = gallon SSPORTS= Supervisorof Shipbuilding,Conversion, and
GAP = Generatoraccumulationpoint Repair, Portsmouth,Virginia
GW = Groundwater SVOC = Semivolatileorganic compound
ID= Identification SW= Southwest
IT= InternationalTechnologyCorporation SWARF= Refersto machineand grinding coolant
IWTP= Industrialwastewatertreatmentplant SWMU = Solid wastemanagementunit
JP = Jet propellant TCA = Trichloroethane
M = Miscellaneousarea identified inthe RFA Tetra Tech = Tetra Tech EMInc.
MCL= Maximumcontaminantlevel TPH = Total petroleumhydrocarbon
MEK= Methyl ethyl ketone TPHd = Total petroleumhydrocarbonsas diesel
mg/kg = Milligramsper kilogram TPHg = Total petroleumhydrocarbonsas gasoline
mg/L= milligramsperliter TPHmo = Totalpetroleumhydrocarbonsas motoroil
mL = milliliter USFWS= U.S. FishandWildlifeService
NA = Notapplicable UST= Undergroundstoragetank
NADEP= NavalAviationDepotAlameda VOC = Volatileorganiccompound
NARF = NavalAir ReworkFacilityAlameda WD = Washdownarea
NAS = NavalAir Station
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H-2.12 EPA RAGS Part D Table 2, Occurrence, Distribution, and Selection of
Chemicals of Potential Concern, Subsurface Soil at Site 19

H-2.13 EPA RAGS Part D Table 2, Occurrence, Distribution, and Selection of
Chemicals of Potential Concern, VOCs in Groundwater at Site 19

H-2.14 EPA RAGS Part D Table 2, Occurrence, Distribution, and Selection of
Chemicals of Potential Concern, All Chemicals in Groundwater at Site 19

H-2.15 EPA RAGS Part D Table 2, Occurrence, Distribution, and Selection of
Chemicals of Potential Concern, Surface Soil at Site 22

H-2.16 EPA RAGS Part D Table 2, Occurrence, Distribution, and Selection of
Chemicals of Potential Concern, Subsurface Soil at Site 22

H-2.17 EPA RAGS Part D Table 2, Occurrence, Distribution, and Selection of
Chemicals of Potential Concern, Soil Gas at Site 22

H-2.18 EPA RAGS Part D Table 2, Occurrence, Distribution, and Selection of
Chemicals of Potential Concern, VOCs in Groundwater at Site 22

H-2.19 EPA RAGS Part D Table 2, Occurrence, Distribution, and Selection of
Chemicals of Potential Concern. All Chemicals in Groundwater at Site 22

H-2.20 EPA RAGS Part D Table 2, Occurrence, Distribution, and Selection of
Chemicals of Potential Concern. Surface Soil at Site 23

H-2.21 EPA RAGS Part D Table 2, Occurrence, Distribution. and Selection of
Chemicals of Potential Concern. Subsurface Soil at Site 23

H-2.22 EPA RAGS Part D Table 2, Occurrence, Distribution, and Selection of
Chemicals of Potential Concern. Soil Gas at Site 23

H-2.23 EPA RAGS Part D Table 2, Occurrence, Distribution, and Selection of
Chemicals of Potential Concern. VOCs in Groundwater at Site 23

H-2.24 EPA RAGS Part D Table 2, Occurrence, Distribution, and Selection of
Chemicals of Potential Concern. All Chemicals in Groundwater at Site 23

Exposure Point Concentration Summaries

H-3. l EPA RAGS Part D Table 3, Exposure Point Concentration Summary,
Reasonable Maximum Exposure, Site 9 Surface Soil

H-3.2 EPA RAGS Part D Table 3, Exposure Point Concentration Summary, Central
Tendency Exposure, Site 9 Surface Soil
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TABLES(Continued)

H-3.3 EPA RAGS Part D Table 3, Exposure Point Concentration Summary,
Reasonable Maximum Exposure, Site 9 Subsurface Soil

H-3.4 EPA RAGS Part D Table 3, Exposure Point Concentration Summary, Central
Tendency Exposure, Site 9 Subsurface Soil

H-3.5 EPA RAGS Part D Table 3, Exposure Point Concentration Summary,
Reasonable Maximum Exposure, Site 9 Groundwater

H-3.6 EPA RAGS Part D Table 3, Exposure Point Concentration Summary, Central
Tendency Exposure, Site 9 Groundwater

H-3.7 EPA RAGS Part D Table 3, Exposure Point Concentration Summary,
Reasonable Maximum Exposure, Site 13 Surface Soil

H-3.8 EPA RAGS Part D Table 3, Exposure Point Concentration Summary, Central
Tendency Exposure, Site 13 Surface Soil

H-3.9 EPA RAGS Part D Table 3, Exposure Point Concentration Summary,
Reasonable Maximum Exposure, Site 13 Subsurface Soil

H-3.10 EPA RAGS Part D Table 3, Exposure Point Concentration Summary, Central
Tendency Exposure, Site 13 Subsurface Soil

H-3.11 EPA RAGS Part D Table 3, Exposure Point Concentration Summary,
Reasonable Maximum Exposure, Site 13 Groundwater

H-3.12 EPA RAGS Part D Table 3, Exposure Point Concentration Summary, Central
Tendency Exposure, Site 13 Groundwater

H-3.13 EPA RAGS Part D Table 3, Exposure Point Concentration Summary,
Reasonable Maximum Exposure, Site 19 Surface Soil

H-3.14 EPA RAGS Part D Table 3, Exposure Point Concentration Summary, Central
Tendency Exposure, Site 19 Surface Soil

H-3.15 EPA RAGS Part D Table 3, Exposure Point Concentration Summary,
Reasonable Maximum Exposure, Site 19 Subsurface Soil

H-3.16 EPA RAGS Part D Table 3, Exposure Point Concentration Summary, Central
Tendency Exposure, Site 19 Subsurface Soil

H-3.17 EPA RAGS Part D Table 3, Exposure Point Concentration Summary,
Reasonable Maximum Exposure, Site 19 Groundwater

H-3.18 EPA RAGS Part D Table 3, Exposure Point Concentration Summary, Central
Tendency Exposure, Site 19 Groundwater

H-3.19 EPA RAGS Part D Table 3, Exposure Point Concentration Summary,
Reasonable Maximum Exposure, Site 22 Surface Soil
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TABLES (Continued)

H-3.20 EPA RAGS Part D Table 3, Exposure Point Concentration Summary, Central
Tendency Exposure, Site 22 Surface Soil

H-3.21 EPA RAGS Part D Table 3, Exposure Point Concentration Summary,
Reasonable Maximum Exposure, Site 22 Subsurface Soil

H-3.22 EPA RAGS Part D Table 3, Exposure Point Concentration Summary, Central
Tendency Exposure, Site 22 Subsurface Soil

H-3.23 EPA RAGS Part D Table 3, Exposure Point Concentration Summary,
Reasonable Maximum Exposure, Site 22 Groundwater

H-3.24 EPA RAGS Part D Table 3, Exposure Point Concentration Summary, Central
Tendency Exposure, Site 22 Groundwater

H-3.25 EPA RAGS Part D Table 3, Exposure Point Concentration Summary,
Reasonable Maximum Exposure, Site 23 Surface Soil

H-3.26 EPA RAGS Part D Table 3, Exposure Point Concentration Summary, Central
Tendency Exposure, Site 23 Surface Soil

H-3.27 EPA RAGS Part D Table 3, Exposure Point Concentration Summary,
Reasonable Maximum Exposure, Site 23 Subsurface Soil

H-3.28 EPA RAGS Part D Table 3, Exposure Point Concentration Summary, Central
Tendency Exposure, Site 23 Subsurface Soil

H-3.29 EPA RAGS Part D Table 3, Exposure Point Concentration Summary,
Reasonable Maximum Exposure, Site 23 Groundwater

H-3.30 EPA RAGS Part D Table 3, Exposure Point Concentration Summary, Central
Tendency Exposure, Site 23 Groundwater

H-3.31 EPA RAGS Part D Table 3, Exposure Point Concentration Summary,
Reasonable Maximum Exposure, Site 9 Infinite Indoor Air

H-3.32 EPA RAGS Part D Table 3, Exposure Point Concentration Summary, Central
Tendency Exposure, Site 9 Infinite Indoor Air

H-3.33 EPA RAGS Part D Table 3, Exposure Point Concentration Summary,
Reasonable Maximum Exposure, Site 22 Infinite Indoor Air

H-3.34 EPA RAGS Part D Table 3, Exposure Point Concentration Summary, Central
Tendency Exposure, Site 22 Infinite Indoor Air

Values Used for Daily Intake

H-4.1 EPA RAGS Part D Table 4, Values Used for Daily Intake, RME Soil Exposures
H-4.2 EPA RAGS Part D Table 4, Values Used for Daily Intake, RME Groundwater

Exposm'es
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TABLES(Continued)

H-4.3 EPA RAGS Part D Table 4, Values Used for Daily Intake, CTE Soil Exposures
H-4.4 EPA RAGS Part D Table 4, Values Used for Daily Intake, CTE Groundwater

Exposures

Noncancer Toxicity Data

H-5. ] .EPA EPA RAGS Part D Table 5, EPA Non-cancer Toxicity Data, Oral/Dermal

H-5.2.EPA EPA RAGS Part D Table 5, EPA Non-cancer Toxicity Data, Inhalation

Cancer Toxicity Data

H-6.I.EPA EPA RAGS Part D Table 6, EPA Cancer Toxicity Data, Oral/Dermal

H-6.2.EPA EPA RAGS Part D Table 6, EPA Cancer Toxicity Data, Inhalation

Site 9 Chemical Noncancer Hazards

H-7. l. l .RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 9, Current/Future Industrial Worker

H-7.1.2.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 9, Hypothetical Future Construction Worker

H-7.1.3.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 9, Hypothetical Future Adult Resident

H-7.1.4.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 9, Hypothetical Future Child Resident

H-7.1.5.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 9, Hypothetical Future Developed Construction Worker

H-7.1.6.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 9, Hypothetical Future Redeveloped Adult Resident

H-7.1.7.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 9, Hypothetical Future Redeveloped Child Resident

Site 13 Chemical Noncancer Hazards

H-7.2.1.RME EPA RAGS Part D Table 7h, Calculation of RME Chemical Noncancer
Hazards, Site 13, Current/Future Industrial Worker

H-7.2.2.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 13, Hypothetical Future Construction Worker

H-7.2.3.RME EPA RAGS Part D Table 7b. Calculation of RME Chemical Noncancer
Hazards, Site 13, Hypothetical Future Adult Resident

H-7.2.4.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 13, Hypothetical Future Child Resident
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TABLES (Continued)

H-7.2.5.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 13, Hypothetical Future Developed Construction Worker

H-7.2.6.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 13, Hypothetical Future Redeveloped Adult Resident

H-7.2.7.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 13, Hypothetical Future Redeveloped Child Resident

Site 19 Chemical Noncancer Hazards

H-7.3. l .RME EPA RAGS Part D Table 7b, Calculation of R_MEChemical Noncancer
Hazards, Site 19, Current/Future Industrial Worker

H-7.3.2.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 19, Hypothetical Future Construction Worker

H-7.3.3.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 19, Hypothetical Future Adult Resident

H-7.3.4.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 19, Hypothetical Future Child Resident

H-7.3.5.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 19, Hypothetical Future Developed Construction Worker

H-7.3.6.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 19, Hypothetical Future Redeveloped Adult Resident

H-7.3.7.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards. Site 19, Hypothetical Future Redeveloped Child Resident

Site 22 Chemical Noncancer Hazards

H-7.4. I.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 22, Current/Future Industrial Worker

H-7.4.2.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 22, Hypothetical Future Construction Worker

H-7.4.3.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 22, Hypothetical Future Adult Resident

H-7.4.4.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 22, Hypothetical Future Child Resident

H-7.4.5.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 22, Hypothetical Future Developed Construction Worker

H-7.4.6.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 22, Hypothetical Future Redeveloped Adult Resident
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TABLES (Continued)

H-7.4.7.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 22, Hypothetical Future Redeveloped Child Resident

Site 23 Chemical Noncancer Hazards

H-7.5.1 .RME EPA RAGS Part D Table 7b, Calculation of R!vIE Chemical Noncancer
Hazards, Site 23, Current/Future Industrial Worker

H-7.5.2.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 23, Hypothetical Future Construction Worker

H-7.5.3.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 23, Hypothetical Future Adult Resident

H-7.5.4.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 23, Hypothetical Future Child Resident

H-7.5.5.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 23, Hypothetical Future Developed Construction Worker

H-7.5.6.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer
Hazards, Site 23, Hypothetical Future Redeveloped Adult Resident

H-7.5.7.RME EPA RAGS Part D Table 7b, Calculation of RME Chemical Noncancer

Hazards, Site 23, Hypothetical Future Redeveloped Child Resident
Site 9 Chemical Cancer Risks

H-8.1.1 .RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 9, Current/Future Industrial Worker

H-8.1.2.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 9, Hypothetical Future Construction Worker

H-8.1.3.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 9, Hypothetical Future Adult Resident

H-8.1.4.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 9, Hypothetical Future Child Resident

H-8.1.5.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 9, Hypothetical Future Developed Construction Worker

H-8.1.6.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 9, Hypothetical Future Redeveloped Adult Resident

H-8.1.7.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 9, Hypothetical Future Redeveloped Child Resident
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TABLES (Continued)

Site 13 Chemical Cancer Risks

H-8.2. l .RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 13, Current/Future Industrial Worker

H-8.2.2.RME EPA RAGS Part D Table 7a, Calculation of RiME Chemical Cancer Risks,
Site 13, Hypothetical Future Construction Worker

H-8.2.3.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 13, Hypothetical Future Adult Resident

H-8.2.4.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 13, Hypothetical Future Child Resident

H-8.2.5.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 13, Hypothetical Future Developed Construction Worker

H-8.2.6.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 13, Hypothetical Future Redeveloped Adult Resident

H-8.2.7.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks
Site 13, Hypothetical Future Redeveloped Child Resident

Site 19 Chemical Cancer Risks

H-8.3.1 .RME EPA RAGS Part D Table 7a. Calculation of RME Chemical Cancer Risks.
Site 19, Current/Future Industrial Worker

H-8.3.2.RME EPA RAGS Part D Table 7a. Calculation of RME Chemical Cancer Risks.

Site 19, Hypothetical Future Construction Worker

H-8.3.3.RME EPA RAGS Part D Table 7a. Calculation of RME Chemical Cancer Risks.

Site 19, Hypothetical Future Adult Resident

H-8.3.4.RME EPA RAGS Part D Table 7a. Calculation of RME Chemical Cancer Risks.
Site 19, Hypothetical Future Child Resident

H-8.3.5.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks.

Site 19, Hypothetical Future Developed Construction Worker

H-8.3.6.RME EPA RAGS Part D Table 7a. Calculation of RME Chemical Cancer Risks.
Site 19, Hypothetical Future Redeveloped Adult Resident

H-8.3.7.RME EPA RAGS Part D Table 7a. Calculation of RME Chemical Cancer Risks.

Site 19, Hypothetical Future Redeveloped Child Resident

Site 22 Chemical Cancer Risks

H-8.4.1 .RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks.
Site 22, Current/Future Industrial Worker
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TABLES (Continued)

H-8.4.2.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 22, Hypothetical Future Construction Worker

H-8.4.3.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 22, Hypothetical Future Adult Resident

H-8.4.4.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 22, Hypothetical Future Child Resident

H-8.4.5.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 22, Hypothetical Future Developed Construction Worker

H-8.4.6.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 22, Hypothetical Future Redeveloped Adult Resident

H-8.4.7.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 22, Hypothetical Future Redeveloped Child Resident

Site 23 Chemical Cancer Risks

H-8.5.1 .RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 23, Current/Future Industrial Worker

H-8.5.2.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks.

Site 23, Hypothetical Future Construction Worker

H-8.5.3.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 23, Hypothetical Future Adult Resident

H-8.5.4.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 23, Hypothetical Future Child Resident

H-8.5.5.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 23, Hypothetical Future Developed Construction Worker

H-8.5.6.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 23, Hypothetical Future Redeveloped Adult Resident

H-8.5.7.RME EPA RAGS Part D Table 7a, Calculation of RME Chemical Cancer Risks,
Site 23, Hypothetical Future Redeveloped Child Resident

Site 9 Summaries of Receptor Risks and Hazards for COPCs

H-9.1 .l .RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 9, Current/Future Industrial Worker

H-9.1.2.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 9, Hypothetical Future Construction Worker

H-9.1.3.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 9, Hypothetical Future Adult Resident
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TABLES (Continued)

H-9.1.4.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 9, Hypothetical Future Child Resident

H-9.1.5.RME EPA RAGS Part D Table 9, Summary.of Receptor Risks and Hazards for
COPCs, Site 9, Hypothetical Future Developed Construction Worker

H-9.1.6.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 9, Hypothetical Future Redeveloped Adult Resident

H-9.1.7.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 9, Hypothetical Future Redeveloped Child Resident

Site 13 Summaries of Receptor Risks and Hazards for cOPes

H-9.2.1.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 13, Current/Future Industrial Worker

H-9.2.2.RME EPA RAGS Part D Table 9, Summary.of Receptor Risks and Hazards for
COPCs, Site 13, Hypothetical Future Construction Worker

H-9.2.3.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 13, Hypothetical Future Adult Resident

H-9.2.4.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 13, Hypothetical Future Child Resident

H-9.2.5.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 13, Hypothetical Future Developed Construction Worker

H-9.2.6.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 13, Hypothetical Future Redeveloped Adult Resident

H-9.2.7.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 13, Hypothetical Future Redeveloped Child Resident

Site 19 Summaries of Receptor Risks and Hazards for coPes

H-9.3. l .RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 19, Current/Future Industrial Worker

H-9.3.2.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 19, Hypothetical Future Construction Worker

H-9.3.3.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 19, Hypothetical Future Adult Resident

H-9.3.4.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 19, Hypothetical Future Child Resident

H-9.3.5.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 19, Hypothetical Future Developed Construction Worker
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H-9.3.6.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 19, Hypothetical Future Redeveloped Adult Resident

H-9.3.7.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 19, Hypothetical Future Redeveloped Child Resident

Site 22 Summaries of Receptor Risks and Hazards for COPCs

H-9.4.1.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 22, Current/Future Industrial Worker

H-9.4.2.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 22, Hypothetical Future Construction Worker

H-9.4.3.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 22, Hypothetical Future Adult Resident

H-9.4.4.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 22, Hypothetical Future Child Resident

H-9.4.5.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 22, Hypothetical Future Developed Construction Worker

H-9.4.6.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 22, Hypothetical Future Redeveloped Adult Resident

H-9.4.7.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 22, Hypothetical Future Redeveloped Child Resident

Site 23 Summaries of Receptor Risks and Hazards for COPCs

H-9.5. I.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 23, Current/Future Industrial Worker

H-9.5.2.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 23, Hypothetical Future Construction Worker

H-9.5.3.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 23, Hypothetical Future Adult Resident

H-9.5.4.RME EPA RAGS Part D Table 9, Smnmary of Receptor Risks and Hazards for
COPCs, Site 23, Hypothetical Future Child Residem

H-9.5.5.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 23, Hypothetical Future Developed Construction Worker

H-9.5.6.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 23, Hypothetical Future Redeveloped Adult Resident

H-9.5.7.RME EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 23, Hypothetical Future Redeveloped Child Resident
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Site 9 Risk Summaries

H-10.1.1 .RME EPA RAGS Part D Table 10, Risk Summary, Site 9, Current/Future
Industrial Worker

H-10.1.2.RME EPA RAGS Part D Table 10, Risk Summary, Site 9, Hypothetical Future
Construction Worker

H-10.1.3.RME EPA RAGS Part D Table 10, Risk Summary, Site 9, Hypothetical Future
Adult Resident

H-10.1.4.RME EPA RAGS Part D Table 10, Risk Summary, Site 9, Hypothetical Future
Child Resident

H-I 0.1.5.RME EPA RAGS Part D Table 10, Risk Summary, Site 9, Hypothetical Future
Developed Construction Worker

H-10.1.6.RME EPA RAGS Part D Table 10, Risk Summary, Site 9, Hypothetical Future
Redeveloped Adult Resident

H-10.1.7.RME EPA RAGS Part D Table 10, Risk Summary, Site 9, Hypothetical Future
Redeveloped Child Resident

Site 13 Risk Summaries

H-I 0.2.1.RME EPA RAGS Part D Table 10, Risk Summary, Site 13, Current/Future
Industrial Worker

H-I 0.2.2.RME EPA RAGS Part D Table 10, Risk Summary, Site 13, Hypothetical Future
Construction Worker

H-I 0.2.3.RME EPA RAGS Part D Table 10, Risk Summary, Site 13, Hypothetical Future
Adult Resident

H-l 0.2.4.RME EPA RAGS Part D Table 10, Risk Summary, Site 13, Hypothetical Future
Child Resident

H-I 0.2.5.RME EPA RAGS Part D Table 10, Risk Summary, Site 13, Hypothetical Future
Developed Construction Worker

H-I 0.2.6.RME EPA RAGS Part D Table 10, Risk Summary, Site 13, Hypothetical Future
Redeveloped Adult Resident

H-I 0.2.7.RME EPA RAGS Part D Table 10, Risk Summary, Site 13, Hypothetical Future
Redeveloped Child Resident

Site 19 Risk Summaries

H-10.3.1 .RME EPA RAGS Part D Table 10, Risk Summary, Site 19, Current/Future
Industrial Worker
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TABLES (Continued)

H-10.3.2.RME EPA RAGS Part D Table 10, Risk Summary, Site 19, Hypothetical Future
Construction Worker

H-10.3.3.RME EPA RAGS Part D Table l 0, Risk Summary, Site 19, Hypothetical Future
Adult Resident

H-10.3.4.RME EPA RAGS Part D Table 10, Risk Summary, Site 19, Hypothetical Future
Child Resident

H-10.3.5.RME EPA RAGS Part D Table 10, Risk Summary, Site 19, Hypothetical Future
Developed Construction Worker

H-10.3.6.RME EPA RAGS Part D Table 10, Risk Summary, Site 19, Hypothetical Future
Redeveloped Adult Resident

H-10.3.7.RME EPA RAGS Part D Table l 0, Risk Summary, Site 19, Hypothetical Future
Redeveloped Child Resident

Site 22 Risk Summaries

H-10.4. I.RME EPA RAGS Part D Table 10, Risk Summary, Site 22, Current/Future
Industrial Worker

H-I 0.4.2.RME EPA RAGS Part D Table 10, Risk Summary, Site 22, Hypothetical Future

Construction Worker

H-10.4.3.RME EPA RAGS Part D Table 10, Risk Summary, Site 22, Hypothetical Future
Adult Resident

H-10.4.4.RME EPA RAGS Part D Table 10, Risk Summary, Site 22, Hypothetical Future
Child Resident

H-10.4.5.RME EPA RAGS Part D Table 10, Risk Summary, Site 22, Hypothetical Future
Developed Construction Worker

H-10.4.6.RME EPA RAGS Part D Table 10, Risk Summary, Site 22, Hypothetical Future
Redeveloped Adult Resident

H-I 0.4.7.RME EPA RAGS Part D Table 10, Risk Summary, Site 22, Hypothetical Future
Redeveloped Child Resident

Site 23 Risk Summaries

H-I 0.5.1 .RME EPA RAGS Part D Table 10. Risk Summary, Site 23, Cun'ent/Future
Industrial Worker

H-I 0.5.2.RME EPA RAGS Part D Table 10, Risk Summary, Site 23, Hypothetical Future
Construction Worker

H-10.5.3oRME EPA RAGS Part D Table 10, Risk Summary, Site 23, Hypothetical Future
Adult Resident
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TABLES (Continued)

H-10.5.4.RME EPA RAGS Part D Table 10, Risk Summary, Site 23, Hypothetical Future
Child Resident

H-10.5.5.RME EPA RAGS Part D Table 10, Risk Summary, Site 23, Hypothetical Future
Developed Construction Worker

H-10.5.6.RME EPA RAGS Part D Table 10, Risk Summary, Site 23, Hypothetical Future
Redeveloped Adult Resident

H-10.5.7.RME EPA RAGS Part D Table 10, Risk Summary, Site 23, Hypothetical Future
Redeveloped Child Resident
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ACRONYMS AND ABBREVIATIONS

Army U.S. Department of the Army
ACFCWCD Alameda County Flood Control and Water Conservation District

ARRA Alameda Reuse and Redevelopment Authority

AST Aboveground storage tank

ATSDR Agency for Toxic Substances and Disease Registry

BCT Base Realignment and Closure Cleanup Team
bgs Below ground surface

BKF Benzo(k)fluoranthene

BRAC Base Realignment and Closure

BTEX Benzene, toluene, ethylbenzene, and xylenes
Cal/EPA California Environmental Protection Agency

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CLP Contract laboratory program
COPC Constituent of potential concern

CSM Conceptual site model

CTE Central tendency exposure

DCA Dichloroethane

DCE Dichloroethene

DQO Data quality objective
DTSC California Environmental Protection Agency Department of Toxic Substances

Control

EBS Environmental baseline survey
EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

FI Fraction ingested

Foc Fraction organic carbon content in soil

FOD Frequency of detection

FS Feasibility study

FWBZ First water-bearing zone

g/kg-day Grams per kilogram per day

GAP Generator accumulation points
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ACRONYMS AND ABBREVIATIONS (Continued)

HEAST Health Effects Assessment Summary Tables
HHRA Human health risk assessment

HI Hazard index

HQ Hazard quotient

IRIS Integrated Risk Information System

kg Kilogram

Koc Organic carbon-water partition coefficient
Kow Octanol-water partition coefficient

LNAPL Light non-aqueous phase liquid
LOAEL Lowest adverse effect level

MCL Maximum contaminant level

gg/m 3 Micrograms per cubic meter

lamhos/cm Micromhos per centimeter

lag/dL Microgram per deciliter
mg/kg Milligram per kilogram

Mg/kg-day Milligrams per kilogram per day

mg/L Milligram per liter
MTBE Methyl tertiary-butyl ether

NACIP Navy Assessment and Control of Installation Pollutant

NADEP Naval Air Depot

NAPL Non-aqueous phase liquid

NARF Naval Area Rework Facility
NAS Naval Air Station

Navy U.S. Department of the Navy
NCEA National Center for Environmental Assessment

NOAEL No adverse effect level

NTP National Toxicology Program
OEHHA Office of Environmental Health Hazard Assessment

OU Operable unit

PAH Poly-nuclear aromatic hydrocarbons
PCA Tetrachloroethane
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ACRONYMS AND ABBREVIATIONS (Continued)

PCE Tetrachloroethene
PEF Particulate emission factor

PRG Preliminary remediation goal

R&D Research and development

RAGS Risk Assessment Guidance for Superfund

RCRA Resource Conservation and Recovery Act
REL Reference exposure level
RfC Reference concentration
RID Reference dose

R] Remedial investigation

RME Reasonable maximum exposure

RWQCB California Regional Water Quality Control Board

SF Cancer slope factor

SQL Sample quantitation limit
SVOC Semivolatile organic compound

SWBZ Shallow water bearing zone

SWRCB California State Water Resources Control Board

TCA Trichloroethane
TCE Trichloroethene

TDS Total dissolved solids

Tetra Tech Tetra Tech EM Inc.

TPH Total petroleum hydrocarbons

UCL95 95th percentile upper confidence limit on the arithmetic mean

pg/L Micrograms per liter

UST Underground storage tank

VOC Volatile organic compound
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1.0 INTRODUCTION

The U.S. Department of the Navy (Navy) is conducting a remedial investigation (RI) in
accordance with the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) (U.S. Environmental Protection Agency [EPA] 1988). The CERCLA Sites 9, I3, 19,
22, and 23 comprise Operable Unit 2A (OU-2A) at Alameda Point (formerly Naval Air Station
[NAS] Alameda), located in Alameda, California. The human health risk assessment (HHRA)
methodology and summary of results for OU-2A are presented in this report.

The organization of the HHRA and methodology used to evaluate human health risks are in
accordance with the "Risk Assessment Guidance for Superfund, Volume I, Human Health
Evaluation Manual (Part A)" (EPA 1989) as well as subsequent Risk Assessment Guidance for
Superfund (RAGS) Part D (EPA 2001 c) for standard table presentation and format.

This report is organized as follows: The objectives and scope of the HHRA are described in
Section 2. Background information is presented in Section 3. The methodology for data
grouping and identification of chemicals of concern is provided in Section 4. The exposure
assessment is described in Section 5. Section 6 presents the toxicity assessment for all chemicals
of concern. Site-specific risk assessment results are presented in Section 7. The uncertainty
analysis is contained in Section 8. References are provided in Section 9. Attachments H1
through H6 follow the figures and tables, which follow this main appendix text.

2.0 OBJECTIVES AND SCOPE

Site-specific HHRAs conducted for Alameda Point estimate potential human health risks
associated with possible exposure to site-related chemicals. This baseline HHRA was conducted
without regard to future remediation activities; however, reductions in chemical concentrations
associated with past removal activities were considered in this evaluation.

HHRAs are prepared to evaluate potential health risks under current and future land use
conditions. The specific objectives of this HHRA are as follows:

• Estimate the magnitude of potential human health risks associated with current and
hypothetical future land use conditions

• Identify the environmental media and contaminants that pose the primary health
concerns

• Identify the environmental media and contaminants that pose little or no threat to
human health

• Provide the basis to support risk management decisions about the need for further
action in the feasibility study (FS)
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The HHRA was conducted in accordance with methods detailed in EPA guidance (EPA 1989)
and "Supplemental Guidance for Human Health Multimedia Risk Assessments of Hazardous
Waste Sites and Permitted Facilities" (California Environmental Protection Agency [Cal/EPA]
Department of Toxic Substances Control [DTSC] 1992). In an effort to expedite the RFFS
process and streamline the review and comment process of the HHRA, DTSC, the Regional
Water Quality Control Board (RWQCB), and EPA Region IX regional policy positions were
incorporated. The EPA and DTSC framework consists of the following four basic steps:

• Data Evaluation and Selection of Chemicals of Potential Concern (COPC): This
step consists of evaluating the analytical data for usability in the HHRA, grouping
analytical data by site and by medium, and selecting COPCs in site media.

• Exposure Assessment: This step involves evaluating potential exposure pathways to
the COPCs and human populations that might be exposed to them under current or
future site conditions. Exposure point concentrations (EPC) are estimated from
measured or modeled concentrations, and pathway-specific intakes (doses) are
estimated using hypothetical receptors for evaluation in the subsequent risk
calculations.

• Toxicity Assessment: This step consists of compiling toxicity values that
characterize potential adverse health effects of exposure to COPCs.

• Risk Characterization: This step combines the results of the previous steps to

quantitatively characterize potential human health risks associated with exposure to
COPCs at the area under evaluation. Both potential cancer risks and hazard indices
(HI), a measure of the potential for adverse health effects other than cancer, are
evaluated.

This HHRA also is consistent with Navy policy for conducting HHRAs (Navy 2001). This
policy presents a three-tiered approach for conducting HHRAs as follows:

• Tier 1 - Screening Assessment. The preliminary (or "Tier 1") screening risk
assessment to identify COPCs by comparing the maximum detected concentration of
each chemical in each medium to an appropriate "risk-based criteria." Based on this
screening, sites may be eliminated from further evaluation if concentrations of all
detected chemicals are less than the risk-based criteria. Chemicals with detected

concentrations exceeding risk-based criteria are retained as COPCs and evaluated in
Tier 2.

• Tier 2 - Baseline HHRA. This step is more rigorous than Tier 1 and involves the
quantification of adverse health effects to hypothetical human receptors.

• Tier 3 - Evaluation of Remedial Alternatives. This step involves the evaluation of
remedial alternatives and is based on the determination of unacceptable risks.
Dependent upon the results of the evaluation in Tier 2, an evaluation of remedial
alternatives may be initiated as part of Tier 3, which may be conducted during the FS.
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Tiers 1 and 2 of the Navy policy are applied in this HHRA. Specifically, the HHRA incorporates
the Tier 1 screening assessment into the COPC selection step. Chemicals retained as COPCs
were then evaluated in a quantitative risk assessment in the remaining three steps of the HHRA
(exposure assessment, toxicity assessment, and risk characterization), which comprise the Navy
Tier 2 baseline risk assessment.

3.0 BACKGROUND

Originally a peninsula, Alameda Island was detached from the mainland in 1876, when a channel
was cut to link San Leandro Bay with the San Francisco Bay. The northern portion of Alameda
Island was formerly tidal areas, marshlands, and sloughs adjacent to the historical San Antonio
Channel, now known as the Oakland Inner Harbor. During the late 1800s the eastern portion of
the base was used for industrial purposes, specifically the Pacific Coast Oil Company operated a
refinery along the western shore of the island. The U.S. Department of the Army (Army)
acquired the installation property from the City of Alameda in 1930 and began construction
activities in 1931. In 1936, the Navy acquired title to the land from the Army and began building
the air station in response to the military buildup in Europe before World War II. Construction
of the base included several iterations of filling the existing tidelands, marshlands, and sloughs
with dredge materials from the San Francisco Bay (Tetra Tech EM, Inc. [Tetra Tech] 1998).

Following the end of the war in 1945, the installation continued its primary mission of providing
facilities and support for fleet aviation activities. During its operations as an active naval base,
the installation provided berthing for Pacific Fleet ships and was a major center of naval aviation.
Regulatory history, location of OU-2A sites, site descriptions, and future land use are presented
in the following subsections.

3.1 REGULATORY HISTORY

The Navy began site investigations at Alameda Point under the Navy Assessment and Control of
Installation Pollutants (NACIP) program in 1982. On June 6, 1988, the Navy received a
Remedial Action Order from the California Department of Health Services (now the DTSC) that
identified a total of 20 sites, which included the five OU-2A sites, as needing an RI!FS in
conformance with the requirements of CERCLA. In 1988, the Navy converted its NACIP
program into the Installation Restoration Program to be more consistent with CERCLA.
Alameda Point was identified for closure in September 1993, and all naval operations ceased in
April 1997. In July 1999, Alameda Point was identified as a National Priority List site
(EPA 1999a). The Navy is currently conducting an investigation in accordance with CERCLA
(EPA 1988) at 28 CERCLA sites. As a management tool to accelerate site investigation,
cleanup, and reuse, the Base Realignment and Closure (BRAC) Cleanup Team (BCT) at
Alameda Point developed a comprehensive OU strategy that separates the 29 of the 34 CERCLA
sites into a total of 10 OUs (OU-1, OU-2A, OU-2B, OU-2C, OU-3, OU-4A, OU-4B, OU-4C,
OU-5, and OU-6). Sites 9, 13, 19, 22, and 23 were designated as OU-2A sites because they are
adjoined and have high reuse potential.
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3.2 LOCATIONOFOPERABLEUNIT2A

Alameda Point is located at the west end of Alameda Island, which lies at the base of a gently
westward-sloping plain that extends from the Oakland-Berkeley hills on the east to the shore of
the San Francisco Bay on the west. The San Francisco Bay also borders the island to the south
and the Oakland Inner Harbor borders the island to the north. The base, rectangular in shape, is
approximately 2 miles long and 1 mile wide. Approximately 1,526 acres of Alameda Point is
above water, and 1,108 acres is below water in lagoons and harbor areas. OU-2A is located on
the southeastern portion of the Alameda Point facility (see Figure H.3-1 ).

3.3 DESCRIPTION OF SITES WITHIN OPERABLE UNIT 2A

The five sites (Sites 9, 13, 19, 22, and 23) that comprise OU-2A are described in the following
text.

3.3.1 Site 9 Description

Site 9 covers approximately 2.9 acres in the western corner of OU-2A (see Figure H.3-2). Two
buildings (Buildings 410 and 351) that occupy approximately 37,000 square feet are currently
located on Site 9 (see Section 5 of the RI report for details). Building 410 was constructed in
1958 as an aircraft paint stripping facility run by Naval Area Rework Facility (NARF). Building
351, located immediately north of Building 410, was a corrosion control facility. Both buildings
are inactive and scheduled for demolition. Industrial Waste Treatment Plant 410, known as
Structure 588, was located east of Building 351 and treated paint stripping wastes under a
Resource Conservation Recovery Act (RCRA) permit. This facility and 11 associated
aboveground storage tanks (AST) have been removed from Site 9.

AST 410A held 10,000 gallons of methylene chloride. AST 410B held 10,000 gallons of phenol,
and AST 410C held 1,500 gallons of surfactant. The remaining eight ASTs, known collectively
as AST 588, were directly associated with the industrial waste treatment processes conducted
there. Acids, bases, coagulants, and other ITWP-related chemicals were stored in these tanks
until their removal. There is no historical evidence indicating that underground storage tanks
(UST) were ever located at Site 9.

3.3.2 Site 13 Description

An oil refinery operated at the location of Site 13 before Navy operations at Alameda Point (see
Figure H.3-2). Site 13 covers approximately 17.5 acres in the northern half of OU-2A (see
Section 6 of the RI report for details). Building 397 is a 17,400-square-foot aircraft overhaul
plant and engine test facility constructed in 1958 and operated by NARF. A self-storage facility
occupies the southeastern corner of the site. The majority of the rest of the site is paved open
space.
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Five ASTs (324 through 328) of unknown capacity were removed in 1990. These tanks held fuel
_€ and were located on the eastern portion of the site. There is no historical record of USTs at

Site 13. In addition, two oil water separators and a waste generator accumulation point (GAP),
GAP 62, were all operated by the Naval Air Depot (NADEP) at Site 13.

3.3.3 Site 19 Description

Site 19 covers approximately 2.3 acres in the northwestern corner of OU-2A (see Figure H.3-2).
There are two structures on the site, Building 616 and Yard D-13 (see Section 7 of the RI report
for details). Building 616 is a 1,800-square-foot office and materials storage unit constructed in
1982. Yard D-13 is a 30,000-square-foot hazardous waste storage area with a steel roof and
secondary containment berms.

Two USTs, 616-1 and 616-2, (5,000- and 10,000-gallon capacities, respectively) are located at
Site 19. The tanks were constructed for spill control but have never been used and have exempt
status. There is no historical record of ASTs at Site 19. In addition, Building 616 contains a
permitted solid waste management unit (SWMU), SWMU-616, and Yard D-13 also contains a
SWMU (SWMU IR-22).

3.3.4 Site 22 Description

Site 22 covers approximately 2.1 acres in the northwestern corner of OU-2A (see Figure H.3-2).
This site was formerly a gasoline distribution and service station (see Section 8 of the RI report
for details). All buildings associated with the service station (Building 547, 547A, and
Structure 547) have been demolished. Three USTs (547-1 through 547-3) associated with the
service station were removed. These tanks each held 12,000 gallons of gasoline. The USTs
were identified as UST(R)-17 in the RCRA facility assessment. There is no historical evidence
of ASTs at Site 22.

3.3.5 Site 23 Description

Site 23 covers approximately 14.3 acres of the southern half of OU-2A (see Figure H.3-2). The
main structure located at Site 23 is Building 530 (see Section 9 of the RI report for details).
Building 530 was historically the missile rework operations building operated by NARF. Two
smaller buildings on the site, Buildings 529 and 600, provided operational support for
Building 530. The eastern third of the site currently is used as a self-storage facility.

Three ASTs have been removed from Site 23. ASTs 530A and 530 B each had a capacity of
10,000 gallons. AST 530C was a 15,000-gallon jet fuel tank. These ASTs were associated with
a degassing facility that also has been removed. There is no historical evidence of USTs at
Site 23. Within Building 530, three GAPs were used to manage solid waste generated by the
operations on the building, NADEP GAP 64 (SWMU-48), NADEP GAP 63 (SWMU-46), and
NADEP GAP 63A (SWMU-47).
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3.4 FUTURELANDUSEFORSITESWITHINOPERABLEUNIT2A

The five sites that comprise OU-2A (Sites 9, 13, 19, 22, and 23) are located in the southeastern
portion of Alameda Point (see Figure H.3-2). The planned reuse of these sites, as shown on
Figure H.3-3, was determined by the Alameda Reuse and Redevelopment Authority (ARRA)
(EDAW Inc. [EDAW] 1996) in their "NAS Alameda Community Reuse Plan" adopted
January 31, 1996. Under that reuse plan Alameda Point was divided into the following seven
geographical land use areas:

• Civic Core

• Main Street Neighborhoods

• Inner Harbor

• North Waterfront

• Marina District

• Northwest Territories

• Wildlife Refuge

According to the reuse plan (EDAW 1996), Sites 9, 13, 19, 22, and 23 are included in the Inner
Harbor land use area (see Figure H.3-3). The Inner Harbor area is located in the southeastern
corner of Alameda Point. It is bordered by Breakwater Beach of the San Francisco Bay on the
south, noninstallation land uses on the east, the Civic Core of the installation on the north, and
the Marina District of the installation on the west.

Redevelopment of the Inner Harbor area is planned to consist of a combination of industrial,
open space, and community support land uses. OU-2A is planned for mixed use including:
research and development (R&D), light industrial, supporting retail, office, commercial, and
residential redevelopment. Community-oriented institutions such as places or worship and
nonprofit organizations are also considered allowable and desirable uses. These descriptions
were used to guide selection of receptors, emphasizing the major intended reuse as described by
ARRA (EDAW 1996).

4.0 DATA SELECTION AND METHODS FOR IDENTIFICATION OF CHEMICALS
OF POTENTIAL CONCERN

Evaluating site-specific data is the first step in determining chemicals of potential concern for the
HHRA. Soil, soil gas, and groundwater sampling data were collected within and near the sites
through several sampling efforts. These data, collected from 1990 to 2003, are summarized in
Section 3 of the RI report and were used to characterize the sites.
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4.1 DATA REDUCTION RULES

In general, the data were collected and analyzed in accordance with EPA's Contract Laboratory
Program (CLP) procedures, and detection limits (sample quantitation limits [SQL]) were
sufficiently low to permit identification of potential health risks. Independent reviewers
validated all data used in this HHRA and assigned data qualifiers with respect to laboratory
blanks and quality control samples. Samples were analyzed for inorganic chemicals,
semivolatile organic chemicals (SVOC), volatile organic chemicals (VOC), pesticides,
polychlorinated biphenyls, and dioxins. Chromium speciation also was performed. Section 3 of
the RI report describes the results of the sampling and analysis.

4.1.1 Reduction of Data: Quality

The results of the data validation process are documented in quality control summary reports
maintained by the Navy; all data are presented in Appendix E of the RI report. Data quality
assessment and sampling and analysis are described in detail in Section 3 of the R! report.

All data without qualifiers and all data qualified as estimated (J) were used in the HHRA. Data
qualified as not detected (U) were incorporated into the HHRA by using a proxy concentration of
either one-half of the sample quantitation limit (EPA 1989) or a random value determined using
stochastic modeling, consistent with EPA directives (2002d), as described in Section 5.3.
Consistent with EPA guidance, only data qualified as rejected were considered unusable for risk
assessment purposes (EPA 1989, 1992a). Only validated data sets for soil, groundwater, and soil
gas were used in the HHRA for the OU-2A sites; no data that were rejected (R-qualified) by the
laboratory or the independent data validator were used in the HHRA.

4.1.2 Reduction of Data: Data Quality Objectives

Site-specific data must meet minimum quality criteria to be used in the HHRAs. In general, field
data, screening-level data, and data collected to characterize the sewer system or oil-water
separators are not used in the HHRAs. In some site-specific cases, certain data that are normally
considered to be "field" or "screening-level" data (such as organic direct-push groundwater grab
samples) may have been considered for inclusion where permanent monitoring well data are
lacking.

In general, only data collected under the RI program with the objective of characterizing
CERCLA activities were used in the HHRA, as the data quality objectives (DQO) set before the
RI ensured the data's usability for risk assessment. Pilot-scale treatability study data were not
included in the HHRA data set because these data represent conditions in flux during the
evaluation of a treatment technology and are not representative of site conditions. Similarly,
corrective action site data collected to assess total petroleum hydrocarbon (TPH) program
objectives were not included in the HHRA data set (see Appendix F of the RI report), as detailed
on a site-specific basis in Section 4.2.
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Although some data collected under the environmental baseline survey (EBS) program were
validated, the DQOs for the EBS were typically of a screening level (see Section 3.4.2 of the RI
report). For this reason, data collected as part of the EBS generally were excluded from the
HHRAs at Alameda Point. EBS samples included in the HHRAs met the criteria presented
previously and were collected with the objective of characterizing CERCLA activities.

4.1.3 Reduction of Data: Duplicate Data

Where duplicate analyses were collected to assess laboratory precision, only the original sample
result was retained in the HHRA data set. This ensured that replicate measurements of the same
spatial location were not included in the statistical analyses and risk calculations. In review of
the OU-2A data sets used in the HHRA, this procedure streamlined the statistical evaluations.
Overall, no significant precision problems were identified in the HHRA data sets.

4.1.4 Reduction of Data: Temporal Scales

For soil, all Level III data that met established DQOs (see Section 3 of the RI report) were used
in the COPC screen. This was done to ensure that the process did not eliminate any analytes that
may have historically impacted the site. This approach is conservative because it does not
account for the natural attenuation of organic compounds, remedial activities to remove potential
sources, and/or other processes that tend to decrease concentrations over time such as migration
and/or dispersion of groundwater. Although this approach may be appropriate for the COPC
screen, where the goal is to identify analytes that may be of potential concern, including
historical data in the risk assessment may not be appropriate for evaluating some exposure
scenarios.

For vapor intrusion from groundwater, historical data were evaluated for site-specific (and
plume-specific as well as chemical-specific) trends. To ensure representative groundwater
concentrations, the temporal scale for the groundwater HHRA was prioritized to the most recent
groundwater data (for example, from the most recent four quarters) so long as it fully defined the
nature and extent (including the temporal extent associated with seasonality) and was
representative of a steady-state or declining concentration plume. Otherwise, the use of historical
data may not be representative of present-day concentrations and may bias the modeled
concentrations (that is, EPC) higher than actual future exposure (see Section 5.3). When this
occurred, use of the higher concentration (but more dated) data (including some validated
hydropunch data) was necessary to ensure that the EPC was conservative.

4.2 MEDIUM-SPECIFICDATA REDUCTION: OPERABLE UNIT 2A SOIL

The site boundaries were used to define the soil exposure areas for Sites 9, 13, 19, 22, and 23 for
the HHRA because the sites are all relatively small. Soil data for each site were aggregated in
depth intervals of 0 to 2 feet below ground surface (bgs) for all four groups of receptors
(residents, construction workers, and commercial/industrial receptors) and 0 to 8 feet bgs for
construction workers and future residents. While the DTSC standard depth interval of 0 to
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10 feet bgs is typically evaluated for residential and construction worker receptors, the

groundwater table exists shallower than about 8 feet bgs throughout Alameda Point. The
average depth to water for the June 2002 groundwater sampling event at OU-2A was 5.22 feet
bgs; the average depth to water during the September 2002 groundwater monitoring event (based
on gauging of six wells) on OU-2A was 6.48 feet bgs. Subsurface soils are, therefore,
characterized and evaluated only to a depth of 8 feet bgs, as deeper soil depths are consistently
below the water table at Alameda Point (Tetra Tech 2001 c). Where site-specific overlap of the
bottom depth occurred, best professional judgment was used to determine whether the
termination depth sample was representative of the intended vertical exposure area, as explained
in the following text. Specifically, where a sample started at a depth between land surface and
8 feet bgs, but terminated at 8.25 or 8.5 feet, for example, it was included in the 0 to 8 feet bgs
data set. As an example, however, samples from 8.5 to 9 feet bgs (lying wholly beneath the
8-foot depth cutoff) were not included in the data set for 0 to 8 feet bgs. All soil sample
locations are shown on Figures H.4-1 through H.4-5.

Because some historical data for PAH at all OU-2A sites at Alameda Point were observed to

have elevated detection limits, historic PAH data were excluded from the RI and HHRA by
agency agreement. Instead, additional PAH sampling of the CERCLA sites was conducted in the
summer of 2003. Because these PAH data achieved detection limits that meet the DQOs for the
RIs (that is, detection limits below EPA Region IX preliminary remediation goals [PRG]; see
EPA 2002b), the HHRAs rely upon the low-detection limit PAH data rather than historic data.
The new PAH data meet all data usability requirements. All soil sample locations are shown on
Figures H.4-1 through H.4-5.

As noted previously in Section 4.1.2.1, data collected pursuant to corrective actions under the
TPH program were not included in the HHRA data set because they focus on petroleum
hydrocarbon contamination. In addition, much of the corrective action data were collected in
areas that were contaminated with a nonaqueous phase layer (NAPL), and/or product sheen.
These data are problematic for risk assessment because they represent a "hot spot" of saturated
soil that acts as a continuing source of contamination instead of site-wide baseline conditions.
Because all of the corrective action samples are being addressed via remediation under the
corrective action program and an FS is underway to determine the remediation technology
selected for the various sites at OU-2A, these hot spot data are not included in the HHRA.
Please see Section 3 of the RI report for further details.

4.3 SITE-SPECIFIC GROUNDWATERDATA REDUCTION

The site boundaries were used to define the groundwater exposure areas for Sites 9, 13, 19, 22,
and 23 for the HHRA to evaluate exposure on a site-specific basis. As described in Section 3.6
of the RI report, only groundwater data that fully define the nature and extent (including the
temporal fluctuations associated with seasonality) were used so that the evaluation is more
precise and uncertainty is reduced (see Section 8.2). The following text explains the details of
the groundwater data reduction process for each site evaluated in the OU-2A HHRA.
Attachment H5 provides the specific list of groundwater samples and associated information for
validated data that were used in this HHRA. Figures H.4-6 through H.4-10, which indicate the
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distribution of groundwater sampling locations used in the HHRA that are outside the source
groundwater areas, are discussed further in the following text.

Only data collected under the Installation Restoration Program with the objective of
characterizing CERCLA activities were used in the HHRAs. Field data and screening-level data
typically were not used in the HHRAs; however, in some site-specific cases, direct-push
groundwater grab samples were included, where permanent monitoring well data are lacking.
Direct-push groundwater data were used, when necessary, because a lack of monitoring well data
in the concentrated plume areas may result in a data set that does not represent "reasonable
maximum" conditions. When possible, at least four quarters of groundwater data were used;
trend analyses of historic data was completed to assess the appropriate data set that accounts for
seasonal variability as well as most accurately characterizes the plume.

Grab groundwater samples from hydropunch or direct push samples were included to assist in
characterizing site risk associated with past releases of VOCs, metals, and SVOCs. Although
hydropunch and direct push samples were collected in accordance with accepted protocol, the
presence of nonsoluble PAHs in grab groundwater samples may reflect problems inherent with
grab groundwater sampling such as inclusion of soil particles in the sample aliquot. In addition,
samples collected from wells that contained NAPL were not included for risk assessment; source
material cannot be evaluated in the risk assessment but is subject to remedial action.

Samples collected from the second water-bearing zone (SWBZ) also were excluded from the risk
assessment data set. The water in the SWBZ is contained or partially contained by the Bay
Sediment Unit (BSU), is considered Class III groundwater, is not a potential source of drinking
water, and is of limited beneficial use. EPA classifies groundwater having an existing or
potential use as a drinking water supply (Class I or II) using the following criteria: a total
dissolved solids (TDS) concentration less than 10,000 milligrams per liter (mg/L) and a
minimum well yield of 150 gallons per day. Under California State Water Resources Control
Board (SWRCB) Resolution No. 88-63 (SWRCB 1988), all groundwater is considered
potentially suitable for municipal or domestic supply, unless the TDS content exceeds
3,000 mg/L or a well cannot provide a sustainable yield of 200 gallons per day. The state
identifies other potential beneficial uses of groundwater, including industrial service and
industrial supply, agricultural supply, and freshwater replenishment (RWQCB 1995). For the
purposes of CERCLA response actions, EPA's guidelines are used to classify groundwater
because (1) EPA guidelines for TDS and well yield are more conservative than state criteria and
(2) the State of California does not have an EPA-approved comprehensive state groundwater
protection plan. Conductivities in the first water-bearing zone (FWBZ) ranged from 2,600 to
37,000 micromhos per centimeter (pmhos/cm). The highest conductivities were measured in
wells in the SWBZ at the southern and western edges of OU-2A, including 20,000 _tmhos/cm at
D19-01, 34,000 lamhos/cm at D10B-01, and 37,000 pmhos/cm at D09-01. These monitoring
well locations are closest to the coast; the higher conductivities may indicate the location of the
top of the salt water-fresh water interface. These wells are in the SWBZ. Finally, with the
exceptions noted in Sections 4.3.1 through 4.3.5, all the following RI data were considered in the
HHRA: well data, hydropunch data, direct push, and geoprobe data. Groundwater data included
in the HHRA is tabulated by site in Attachment Tables H5-1 through H5-5.
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4.3.1 Site 9 Groundwater

Site 9 was impacted by releases of chlorinated hydrocarbons, naphthalene, and halogenated
hydrocarbons from historic paint stripping activities inside of Building 410. The groundwater
plume at Site 9 was defined by the extent of the largest plume (1,1-dichloroethane [DCA]) as
discussed in Section 5.4 of the RI. Sampling locations used in the OU-2A HHRA for Site 9 are
shown on Figure H.4-6.

The groundwater monitoring well network at Site 9 typically defines the edge of the
contamination plumes, with the exception of MW410-2, which is within the plume. The highest
concentrations of many of the chlorinated hydrocarbons are beneath the building and coincident
with storm and industrial wastewater conveyance pipes located east of Building 410. No wells
are located in this area; therefore, to approximate reasonable maximum exposure (RME)
groundwater concentrations in the absence of monitoring well data, validated grab groundwater
data collected in the area were considered appropriate for characterizing risk. These points were
considered because they were located near the suspected source of the chlorinated hydrocarbon
release. They were also analyzed for metals and PAHs. In addition, several grab groundwater
points west of Building 410 were considered appropriate for risk characterization based on the
lack of wells in the area and the presence of breakdown chlorinated hydrocarbons. Validated
data from the following points were eliminated from the risk assessment because they were not
representative of current RME conditions in the aquifer, as explained in the following text:

• DHP-S09-01 - This hydropunch grab groundwater sample was advanced in 1994. It
is located adjacent to MW410-1 (screened between 5 and 15 feet bgs). The depth of
the grab groundwater sample is 25 feet bgs. Both of these sampling points are located
downgradient, along industrial waste/storm sewer lines that are the suspected former
source of groundwater contamination. The well and the hydropunch sample location
are cross gradient and over 100 feet from the former source area. The adjacent well is
more representative of groundwater conditions at the site.

• 3-J - This sample was collected from a storm drain or manhole. It is not
representative of groundwater conditions.

• D09-01 - This well is screened in the SWBZ. Samples from the SWBZ were
excluded from the risk assessment data set (see Section 4.3).

• DItP-S09-02 - This sample was collected in the SWBZ. Samples from the SWBZ
were excluded from the risk assessment data set (see Section 4.3).

• S09-DGS-DP03 - Validated samples from this point were collected in the SWBZ.
Samples from the SWBZ were excluded from the risk assessment data set (see
Section 4.3).
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• S09-DGS-DP07 - Validated samples from this point were collected in the SWBZ.

Samples from the SWBZ were excluded from the risk assessment data set (see
Section 4.3).

• S09-DGS-DP08 - Validated samples from this point were collected in the SWBZ.
Samples from the SWBZ were excluded from the risk assessment data set (see
Section 4.3).

• S09-DGS-VE-01 - This point was collected using vacuum excavation methods to
evaluate whether storm drain bedding was acting as a preferential pathway. The
sample collection may have impacted the concentrations of VOCs present in
groundwater, and the point was not included in the risk assessment data set.

• S09-DGS-DPll - Validated samples from this point were collected in the SWBZ and
were not included in the risk assessment data set.

Based on the evaluation in Section 5.4 of the RI, the remaining groundwater data set (see
Table H5-1 of Attachment H5) were selected to represent reasonable maximum representative
concentrations at Site 9.

4.3.2 Site 13 Groundwater

As noted in Section 4.2, corrective action site data collected to assess TPH program objectives
were not included in the HHRA data set because the DQOs did not ensure usability of the data
for risk assessment. The majority of the corrective action site data were collected to define
nature and extent of a known release on Site 13, as described in Section 6.4 of the RI report. As
a result, the majority of the corrective action program data were not "Level III" validation data
suitable for risk assessment. Sampling locations used in the OU-2A HHRA for Site 13 are
shown on Figure H.4-7.

A specific additional concern (in addition to the lack of validation for the majority of analyses)
where corrective action soil and groundwater data were collected is that the data represent
saturated soils and groundwater with product sheen. Specifically, the analyses collected as part
of the corrective action groundwater sampling included a nonaqueous layer (see Section 6.2 of
the R! report for details). These data are problematic for risk assessment because they are not
representative of site-wide baseline conditions but rather represent a "hot spot" of contamination.
Because all of the corrective action samples are being addressed through remediation under the
corrective action program and an FS is underway to determine the exact method for remediation,
these hot spot data are not included in the HHRA.

This site was impacted by the release of tarry refinery wastes from the historic oil refinery that
operated at the site. In addition, releases of petroleum hydrocarbon fuels have been documented
around Building 397 and suspected in the eastern portion of the site near former ASTs. The
presence of NAPL in wells near Building 397 and in the southeast portion of the site, sporadic
nature of monitoring well and grab groundwater sample coverage, and the presence of several
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spurious compounds in groundwater made data selection for this site challenging. Site 13 risk
was evaluated on a site basis based on these concerns:

• DHP-S13-02- This hydropunch grab groundwater sample was collected in 1994 at
18 feet bgs. The hydropunch point was located adjacent to MWOR-3, which is
screened from 5 to 15 feet bgs. The well has been sampled periodically (as recently
as 2001) and is more representative of current groundwater conditions at the site than
the grab 1994hydropunch data.

• DHP-S13-03 - This hydropunch grab groundwater sample was collected in 1994 at
22 feet bgs. The hydropunch point was located adjacent to M13-08, which is
screened from 22 to 30 feet bgs. The well has been sampled periodically (including
recent 2001 and 2002 sampling events) and is more representative of current
groundwater conditions at the site than the grab 1994 hydropunch data.

• S13-DGS-VE01 through VE03 - These points were collected using vacuum
excavation methods to evaluate whether storm drain bedding was acting as a
preferential pathway. The sample collection may have impacted the concentrations of
volatile organic compounds present in groundwater and the point was not included in
the risk assessment data set assessment.

• B13-29 and B13-28 - Because these samples were collected from an area that has
NAPL, they are not acceptable for risk assessment.

• CA13-02, 04, 05, CAA13-02-11 through 26 - These points were collected as part of
TPH investigations and do not focus on CERCLA issues. In addition, many of these
samples were collected from points that contained NAPE

Based on the evaluation in Section 6.4 of the RI, the remaining groundwater data set (see
Table H5-2 of Attachment H5) was selected to represent reasonable maximum representative
concentrations at Site 13.

4.3.3 Site 19 Groundwater

Site 19 was the hazardous material storage unit and is impacted with waste VOCs that may have
leaked during transfer or storage at the site. Site 19 is a relatively small with sporadic, low
concentrations of VOCs; therefore, the site boundaries were used to define the exposure area for
groundwater, as discussed in Section 7.3 of the RI. Sampling locations used in the OU-2A
HHRA for Site 19 are shown on Figure H.4-8.

• DHP-S19-01 - This hydropunch grab groundwater sample was advanced in 1994. It
is located adjacent to MWD13-1 (which is screened between 5 and 15 feet bgs). The
depth of the grab groundwater sample is 19 feet bgs. The well has detectable
concentrations of 1,1-DCA, and the hydropunch sample is below detection values for
all constituents. The hydropunch sample depth is close enough to the screened
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interval that it adds no value. The adjacent monitoring well was thus more
representative of groundwater conditions at the site. _tW

• DHP-S19-03 - This hydropunch grab groundwater sample was collected in 1994. It
is located approximately 20 feet from MWD13-3 (screened between 5 and 15 feet
bgs). The depth of the grab groundwater sample is 20.5 feet bgs. The well has
detectable concentrations of tetrachloroethene (PCE) and 1,1-DCA, and the
hydropunch sample is below detection values for all constituents. The hydropunch
sampling location and depth are close enough to the screened interval of the well that
the sample adds no value. The adjacent well was found to be more representative of
groundwater conditions at the site.

• D19-01 - This well is screened in the SWBZ. Samples from the SWBZ were
excluded from the risk assessment data set (see Section 4.3).

• DHP-S19-01 - Validated samples from this point were collected in the SWBZ.
Samples from the SWBZ were excluded from the risk assessment data set (see
Section 4.3).

• SHP-S19-01 through SHP-S19-03 - These samples were only analyzed for total

petroleum hydrocarbons and are not appropriate for consideration in this risk
assessment.

• DHP-S19-03 '--Validated samples from this point were collected in the SWBZ.
Samples from the SWBZ were excluded from the risk assessment data set (see
Section 4.3).

• DHP-S19-05 - Validated samples from this point were collected in the SWBZ.
Samples from the SWBZ were excluded from the risk assessment data set (see
Section 4.3).

Based on the evaluation in Section 7.3 of the RI, the remaining groundwater data set (see
Table H5-3 of Attachment H5) was selected to represent reasonable maximum representative
concentrations at Site 19.

4.3.4 Site 22 Groundwater

Site 22 is the former gasoline service station also known as CAA-4C. The facility had a fuel
island, a car wash, and parking areas. The site was impacted by releases of petroleum products
from underground storage tanks and associated refueling equipment. This was a specific concern
where soil and groundwater data represent saturated soils and groundwater with product sheen
(that is, a nonaqueous layer). These data are problematic for risk assessment because they are
not representative of site-wide baseline conditions but rather represent a "hot spot" of
contamination. Because these samples are being addressed via remediation under the corrective
action program and an FS is underway to determine the exact method for remediation, these hot
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spot data are not included in the HHRA. Nevertheless, the groundwater plume at Site 22 was
defined by the extent of the largest plume (benzene), as discussed in Section 8.4 of the RI.
Sampling locations used in the OU-2A HHRA for Site 22 are shown on Figure H.4-9.

• DItP-S07C-01 - This hydropunch grab groundwater sample was advanced in 1994.
It is located adjacent to MW547-1 (screened between 5 and 15 feet bgs). The
hydropunch sample was collected at 22.5 feet bgs. The hydropunch sampling
location and depth are close enough to the screened interval of the well that the
sample adds no value. The adjacent well is more representative of current
groundwater conditions at the site.

• DItP-S07C-02 - This hydropunch grab groundwater sample was advanced in 1994.
It is located adjacent to MW547-2 (screened between 5 and 15 feet bgs). The
hydropunch sample was collected at 21 feet bgs. The hydropunch sampling location
and depth are close enough to the screened interval of the well that the sample adds
no value. The adjacent well is more representative of current groundwater conditions
at the site.

• DHP-S07C-03 - This hydropunch grab groundwater sample was advanced in 1994.
It is located adjacent to MW547-4 (screened between 5 and 15 feet bgs). The
hydropunch sample was collected at 26 feet bgs. The hydropunch sampling location
and depth are close enough to the screened interval of the well that the sample adds
no value. The adjacent well is more representative of current groundwater conditions

_n¢ at the site.

• DHP-S07C-04 - This hydropunch grab groundwater sample was advanced in 1994.
It is located adjacent to MW547-5 (screened between 5 and 15 feet bgs) and D07C-01
(screened between 49 and 59 feet bgs). The hydropunch sample was collected at 16
feet bgs. The hydropunch sampling location and depth are close enough to the
screened interval of well MW547-5 that the sample adds no value. The adjacent well
is more representative of current groundwater conditions at the site.

• CAA4C-DGS-PZ01 - These samples were collected from points that contained
NAPL, which is being addressed as a source under the corrective action program.

• CAA4C-DGS-DP01 - These samples were collected from points that contained
NAPL, which is being addressed as a source under the corrective action program.

Based on the evaluation in Section 8.4 of the RI, the remaining groundwater data set (see
Table H5-4 of Attachment H5) was selected to represent reasonable maximum representative
concentrations at Site 22.
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4.3.5 Site 23 Groundwater

Site 23 was used historically as a plane defueling and missile rework facility (Building 530).
The site is impacted with petroleum hydrocarbons and petroleum associated compounds from
releases of fuel during the historic plane defueling activity. Several grab groundwater samples
were collected from the area around Building 530. No wells are located in this area, and
validated grab groundwater data collected in the area were considered appropriate for
characterizing risk. Although these points were considered because they were located near the
suspected source of the release, they were analyzed for metals and PAHs. This was a specific
concern where soil and groundwater data were collected that may represent saturated soils and
groundwater with product sheen (that is, a nonaqueous layer). These data are problematic for risk
assessment because they are not representative of site-wide baseline conditions but rather
represent a "hot spot" of contamination. These areas are being addressed via remediation under
the corrective action program, and an FS is underway to determine the exact method for
remediation; therefore, these hot spot data are not included in the HHRA. Sampling locations
used in the OU-2A HHRA for Site 23 are shown on Figure H.4-10.

• 5-JF - This sample was collected from a storm drain or manhole. It is not
representative of groundwater conditions.

• DItP-S10B-01 - This hydropunch grab groundwater sample was advanced in !994.
It is located adjacent to M10B-01 (screened between 3 and 11 feet bgs) and D10B-02
(screened between 50 and 60 feet bgs). The hydropunch sample was collected at 40
feet bgs. The hydropunch sampling location and depth are close enough to the
screened interval of well D10B-02 that the sample adds no value. The adjacent well
is more representative of current groundwater conditions at the site.

• DI-IP-S10B-03 - This hydropunch grab groundwater sample was advanced in 1994.
It is located adjacent to MW530-3 (screened between 5 and 15 feet bgs). The depth
of the grab groundwater sample is 24 feet bgs. The hydropunch sampling location
and depth are close enough to the screened interval of well MW530-3 that the sample
adds no value. The adjacent well is more representative of current groundwater
conditions at the site.

• DHP-S09-04 - This hydropunch grab groundwater sample was advanced in 1994. It
is located adjacent to MW410-4 (screened between 5 and 15 feet bgs). The depth of
the grab groundwater sample is 22 feet bgs. The hydropunch sampling location and
depth are close enough to the screened interval of well D10B-02 that the sample adds
no value. The adjacent well is more representative of current groundwater conditions
at the site.

• DHP-S13-05 - This hydropunch grab groundwater sample was advanced in 1994. It
is located adjacent to MWOR-5 (screened between 5 and 15 feet bgs). The depth of
the grab groundwater sample is 13.5-17 feet bgs. The hydropunch sampling location
and depth are close enough to the screened interval of well MWOR-5 that the sample
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adds no value. The adjacent well is more representative of current groundwater
_, conditions at the site.

• S23-DGS-VE01 and VE02- This point was collected using vacuum excavation
methods to evaluate whether storm drain bedding was acting as a preferential
pathway. The sample collection may have impacted the concentrations of VOCs
present in groundwater, and the point was not included in the risk assessment data set.

• D10B-02 - This well is screened in the SWBZ. Samples from the SWBZ were
excluded from the risk assessment data set (see Section 4.3).

• DHP-SIOB-02 - Validated samples from this point were collected in the SWBZ.
Samples from the SWBZ were excluded from the risk assessment data set (see
Section 4.3).

* DHP-S10B-05 - Validated samples from this point were collected in the SWBZ.
Samples from the SWBZ were excluded from the risk assessment data set (see
Section 4.3).

• DHP-S10B-04 - Validated samples from this point were collected in the SWBZ.
Samples from the SWBZ were excluded from the risk assessment data set (see
Section 4.3).

• CA13-07 through CAA13-10 - These points were collected as part of TPH
investigations and do not meet the DQOs for the CERCLA RI.

Based on the evaluation in Section 9.4 of the RI, the remaining groundwater data set (see
Table H5-5 of Attachment H5) was selected to represent reasonable maximum representative
concentrations at Site 23.

4.4 SITE-SPECIFIC SOIL GAS DATA REDUCTION

Soil gas data are used in the evaluation of subsurface vapor migration pathways; however, the
availability of soil gas data generally is limited for the sites that comprise OU-2A. Soil gas data
was collected after consultation with the BCT at points expected to be over the highest
concentrations of volatile organic compounds present in groundwater. This sampling design was
anticipated to produce the highest concentrations of volatile organic compounds in soil gas for
use in the HHRA. As a result, soil gas data generally are used in the HHRA for each site to
complement groundwater data and to provide a "weight of evidence" basis for risks calculated
for pathways related to subsurface vapor intrusion. All available soil gas data were used for the
sites that comprise OU-2A. Where probes were used in the collection or samples were collected
from multiple depths, each measurement was considered a discrete measurement for purposes of
tabulating the summary statistics and screening for soil gas COPCs.
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4.5 CHEMICALSOFPOTENTIALCONCERNSELECTIONRATIONALE

V
As mandated in RAGS Part D (EPA 2001c) and suggested in Navy tiered guidance (Navy 2001),
COPCs were selected for surface soil, subsurface soil, groundwater through direct contact,
groundwater via vapor intrusion, and soil gas. COPCs are the subset of chemicals at a site that
are most likely to present a potential health risk. Chemicals were selected as COPCs using the
following screening criteria: (1) essential nutrient status (Section 4.5.1); (2) comparison with
risk-based screening criteria (Section 4.5.2); and (3) frequency of detection (Section 4.5.3).
Further, a separate discussion of chemicals below ambient "background" concentrations is
provided to risk managers to understand the contribution of background inorganic compounds to
a receptor's incremental risk (Section 4.5.4).

4.5.1 Essential Nutrient Status

According to EPA guidance (1989), the following essential human nutrients are to be excluded
as COPCs: calcium, iron, magnesium, potassium, and sodium. Even if these chemicals are
present at concentrations above naturally occurring levels, they are eliminated as COPCs because
they are toxic at only very high doses. Neither EPA's IRIS, an on-line database that contains
EPA-approved reference doses (RID) and cancer slope factors (SF) (EPA 2003a), nor DTSC
recommends toxicity values for these chemicals. It is unlikely that environmental exposures to
essential nutrients would result in toxic effects to potential receptors.

4.5.2 Risk-Based Screening Criteria

The maximum detected chemical concentration in surface soil, subsurface soil, groundwater via
direct contact, groundwater via vapor intrusion, and soil gas were compared to risk-based
screening criteria to determine whether the analyte warranted inclusion as a COPC.

4.5.2.1 Surface and Subsurface Soil

PRGs are risk-based concentrations that correspond to a cancer risk of 1 x 10-6 or a hazard
quotient (HQ) of 1 based on standardized equations that combine standard exposure assumptions
and EPA or Cal-modified EPA toxicity values (see Section 8 for a discussion of toxicity values).
The following exposure pathways are incorporated into the PRGs for soil: incidental ingestion,
dermal contact, and inhalation of airborne particles and VOCs released from soil to ambient
(outdoor) air. PRGs are currently available for a resident and an industrial/commercial worker.
The residential PRG is more conservative (that is, lower) than the industrial PRG because it
accounts for childhood exposures. Children are considered more sensitive to chemicals than
adults. The risk estimates developed using PRGs represent the risk for all exposure pathways
evaluated within the PRG framework.

Consistent with EPA (EPA 1989) and Navy guidance (Navy 2001), compounds with maximum
detected concentrations less than Region IX residential PRGs (or Cal-modified PRGs [EPA
2002a]) were eliminated as COPCs for the quantitative evaluation of incremental risk. The
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effect of the COPC screen relative to total risk (hereinafter refers to risk from all detected
chemicals, regardless of whether measured concentrations are above or below PRGs) is

_' evaluated in Section 8. A compound was considered present below screening levels and
eliminated as a COPC if the maximum detected concentration was below the Region IX
residential PRG. For those compounds where no Region IX residential PRG was available, a
surrogate compound that had a Region IX residential PRG was chosen for screening purposes
(see Section 6 for surrogate selection). The COPC selection process produced separate sets of
COPCs for surface soils (0- to 2-foot bgs soil depth interval) and subsurface soils (0- to 8-foot
bgs soil depth interval) to allow for risk managers to evaluate two future reuse scenarios. The
COPC selection process produced separate sets of surface and subsurface soil COPCs for each of
the five OU-2A sites (see Section 4.5).

TPH fractions were detected in some soil samples at various depth intervals; however, TPH
fractions were not evaluated in the HHRA. As recommended by DTSC, data for specific TPH
indicator chemicals (for example, benzene, toluene, ethylbenzene, xylene, and PAH) should be
used to assess potential human health risk from TPH contamination (DTSC 1993a).
Nonchemical-specific TPH data were excluded from evaluation in the HHRA because they are
considered inadequate and insufficient to evaluate risk from TPH contamination.

4.5.2.2 Groundwater via Direct Contact

PRGs are risk-based concentrations developed by EPA Region IX to correspond to a cancer risk
of 1 x 10-6 or a HQ of 1 based on standardized equations that combine standard exposure
assumptions and EPA toxicity values. Exposure pathways incorporated into the tap water PRGs
for groundwater are inhalation of vapors during domestic use and ingestion as a drinking water
source. Although the tap water PRGs are based upon a residential exposure scenario, they are
considered protective of a commercial/industrial exposure scenario because the residential
exposure is likely to be higher. Also, the residential PRG is more conservative (that is, lower)
than a hypothetical commercial/industrial PRG because it accounts for childhood exposures and
longer total residential exposure durations than for a worker. Children are considered more
sensitive to chemicals than adults. The risk estimates developed using PRGs represent the risk
for all exposure pathways evaluated within the PRG framework.

Consistent with EPA (EPA 1989) and Navy guidance (Navy 2001), compounds with maximum
detected concentrations less than Region IX tap water PRGs (or Cal-modified PRGs [EPA
2002a]) were eliminated as COPCs for the quantitative evaluation of incremental risk. The
effect of the COPC screen relative to "total risk" (including risk from all detected chemicals,
regardless of whether measured concentrations are above or below PRGs) is evaluated in
Section 7. A compound was considered present below screening levels and eliminated as a
COPC if the maximum detected concentration was below the Region IX tap water PRG. For
those compounds where no Region IX PRG was available, a surrogate compound that had a
Region IX tap water PRG was chosen for screening purposes (see Section 6.4 for surrogate
selection). The COPC selection process produced separate sets of COPCs for each of the five
OU-2A sites (see Section 4.5).
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4.5.2.3 Groundwater via Direct Contact and Soil Gas

Groundwater and soil gas were evaluated for potential vapor intrusion because vapors can
emanate from the subsurface, where there is the potential for migration upward into indoor air.
To establish COPCs for the vapor intrusion pathway, all detected volatile chemicals were
subsequently screened in against applicable indoor air screening values. For the purposes of this
HHRA, the definition of volatility (Henry's law constant greater than 1 x 104 atmosphere-cubic
meter per mole and molecular weight less than 200 grams per mole) was adopted from EPA
(1991a, 2002a).

Risk-based screening criteria were adopted from Table 2c of the draft "Guidance for Evaluating
the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils (Subsurface Vapor
Intrusion Guidance)" (EPA 2002c). Table 2c values (EPA 2002c) are based upon very
conservative default attenuation factors (0.1 for shallow soil gas and 0.001 for groundwater) that
do not incorporate site-specific vapor intrusion parameters such as depth to groundwater or
building air exchange rates but ensure that the evaluation is protective of residential exposure
(10.6 carcinogenic risk level and a hazard index of 1). In some instances, the Table 2c screening
levels were truncated as national primary drinking water regulation maximum contaminant levels
(MCL) (EPA 2003c); however, these screening levels (not risk-based) were replaced with the
actual risk-based screening levels in lieu of MCLs. In several cases, this resulted in the shallow
aquifer being screened against risk-based concentrations well below the drinking water MCL.
Because the Table 2c subsurface vapor intrusion guidance screening values are intended to be
used as an initial screen (EPA 2003c), an additional screening step was conducted for vapor
intrusion from groundwater and soil gas (see Section 4.6).

4.5.3 Frequency of Detection

Exclusion of a COPC for a specific medium based on a frequency of detection (FOD) of less
than 5 percent was appropriate only if the following criteria were met:

1. At least 20 samples have been collected from that medium.

2. The COPC is not historically related to site operations involving suspected CERCLA
releases.

3. The COPC is not a chemical closely related to others detected.

4. Detection limits for some or all analyses for that analyte are not elevated.

5. The contaminant in question is not a degradation product (for example, in the event
that the daughter product vinyl chloride is not frequently detected, but a parent
chemical, trichloroethene [TCE], is frequently detected in the same media).

The FOD criteria are used because chemicals detected infrequently might be sampling and
analytical artifacts or spurious data (EPA 1989). If detection limits were adequate and the
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previous criteria were satisfied, chemicals detected at less than a 5 percent frequency were
excluded from the HHRAs. At Alameda Point OU-2A, frequency of detection was not used as
the sole rationale for exclusion of any COPCs. All maxima also were excluded as being below a
risk-based screening toxicity concentration as well (see Tables H-2.1 through 2.24).

4.5.4 Background Comparison

The presence of a contaminant at a concentration lower than the natural background
concentration was not used as a criterion for elimination. Consistent with EPA guidance
(although in contrast to Navy [2001] guidance) for characterizing human health risks, inorganic
compounds below background were retained for a total risk assessment. The risk
characterization (Section 7) and uncertainty evaluation (Section 8) assess the contribution of
inorganic compounds to total risk on a site-specific basis, and thus, the background comparison
was for risk management information only.

The background comparison used at Alameda Point for soils and groundwater consists of
detailed parametric and nonparametric tests of mean concentration values for inorganic
chemicals. Details of the statistical methodology for the background comparison are presented
in Appendix A of the RI report. Data used to screen background concentrations were selected
from the appropriate (most similar) background areas (based on fill history) for Alameda (as
described in Tetra Tech 2001b). For all of the OU-2A sites, the background comparison was
conducted on the "blue" background data set (Tetra Tech 2001b), and results are presented in
Appendix A of the RI report. Soil data were aggregated from 0 to 8 feet bgs at each site and

_' statistically compared to the background data using the appropriate test. Concentrations of
analytes in groundwater were also compared with basewide background concentrations for
descriptive purposes.

4.6 ADDITIONAL SCREEN FOR SUBSURFACE VAPOR INTRUSION PATHWAYS

(GROUNDWATER AND SOIL GAS)

Methods for evaluating the subsurface vapor intrusion to indoor air exposure pathway have
undergone several changes in the last few years and are periodically updated based upon the
latest available science. The latest vapor intrusion guidance (EPA 2002c) was used in this
evaluation to ensure that the risk assessment is protective of the most sensitive receptor (future
on-site resident). Also, instead of relying on a single risk-based screening level to evaluate
potential vapors from potential sources, soil gas and groundwater data are evaluated in
conjunction with each other on a weight of evidence basis to determine whether the vapor
intrusion pathway is of potential concern and warrants further evaluation and/or inclusion in the
risk assessment. The process for evaluating the vapor intrusion pathway included the following
steps:

• Soil gas and groundwater COPC determination for the vapor intrusion to indoor air
pathway
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• A Tier 1 evaluation to determine whether recent soil gas and groundwater COPCs
exceed conservative risk-based criteria protective of residential exposure and warrant
a further Advanced Tier 1 evaluation

• An advanced Tier 1 weight of evidence evaluation to determine whether the vapor
intrusion pathway warrants inclusion in the risk assessment

This three-step process is detailed in the following sections.

4.6.1 Soil Gas and Groundwater Determination for the Vapor Intrusion to Indoor
Air Pathway

As detailed in Section 4.5.2.3, maximum detected concentrations of soil gas and groundwater
were compared to Table 2c values adopted from subsurface vapor intrusion guidance (EPA
2002c). Table 2c values are based upon very conservative default attenuation factors (0.1 for
shallow soil gas and 0.001 for groundwater) that do not incorporate site-specific vapor intrusion
parameters (for example, depth to groundwater or building air exchange rates) but ensure that the
evaluation is protective of residential exposure (10 -6carcinogenic risk level and an HI of 1).

In some instances, the risk based screening levels for the vapor intrusion pathway were lower
than national primary drinking water regulation MCLs (EPA 2003c), so MCLs were provided as
screening levels in Table 2c; however, it was agreed that risk-based screening levels would not
be based upon MCLs, so risk-based screening levels were used in lieu of MCLs. These
concentrations were calculated as shown in Attachment H1. Also, a few analytes did not have
Table 2c values, so screening levels were developed in accordance with Appendix D of the
subsurface vapor intrusion guidance (EPA 2002c) and are also presented in Attachment H1.

4.6.2 Tier 1 Evaluation

The Tier 1 evaluation was performed to determine whether soil gas and groundwater COPCs
exceed conservative risk-based criteria that incorporate site-specific vapor intrusion parameters
(for example, depth to groundwater or building air exchange rates). This Tier 1 evaluation is
equivalent to an initial analyte screen (that is, COPC screen) endorsed by the RWQCB in the
interim final "Application of Risk-Based Screening Levels and Decision Making to Sites with
Impacted Soil and Groundwater" (RWQCB 2001) and is consistent with the subsurface vapor
intrusion guidance (EPA 2002c). Tier 1 screening values were adopted from Table F-1 of the
RWQCB instructions (RWQCB 2001). Tier 1 screening values are based upon intrusion of
vapor into a 961-square-foot, two-story home from shallow groundwater, through coarse, sandy
soils. These assumptions are appropriate for future residential exposure at the site because they
represent typical residential home parameters and include environmental conditions that are
conservative for the site (such as coarse sandy soils). Nevertheless, the RWQCB updated soil
gas values in 2003 to include a more conservative exposure scenario (for example, the
assumption of one indoor air exchange rate per hour and a one story residential structure). These
updated values were established in the "Update to Draft, Interim Soil Gas Screening Levels for
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Evaluation of Potential Indoor-Air Impacts" (RWQCB 2003). To ensure that the Tier 1
_' groundwater evaluation was protective of any potential future residential exposure scenario,

adjusted RWQCB groundwater values (Adjusted Tier 1 Values) were calculated to include the
changes in exposure parameters and any changes to toxicity values established since the original
RWQCB (2001) values. Tier 1 and Adjusted Tier 1 Values are based upon a 10 -6 carcinogenic
risk level and an HI of 0.2.

In addition to the Tier 1 and adjusted Tier 1 soil gas and groundwater screening values presented
in Tables HI-1 through H1-5 of Attachment HI, groundwater maxima for the last four quarters
(since June 2002) and last eight quarters (since June 2001) are presented to evaluate the most
likely future residential exposure scenario. Using only the most recent groundwater data that
fully define the nature and extent (including the temporal extent associated with seasonality) are
given priority in this evaluation so that the evaluation is more precise and uncertainty is reduced.
If the maxima soil gas and groundwater values are less than Tier 1 and Adjusted Tier 1 screening
values, then the vapor intrusion pathway for this analyte is not of potential concern. Analytes
that exceed Tier 1 and Adjusted Tier 1 screening values warrant a further advanced Tier 1
evaluation.

Absent from this vapor intrusion evaluation are EPA and Cal/EPA MCLs established to protect
drinking water sources. MCLs were not used in this evaluation because risk-based screening
levels for the vapor intrusion pathway are often lower than MCLs. Also, although MCLs are
valuable for determining long-term remedial goals for site groundwater, they are not necessarily
pertinent for protecting residential exposure to the vapor intrusion pathway.

4.6.3 Advanced Tier 1 Weight of Evidence Evaluation

An advanced Tier 1 weight of evidence evaluation includes evaluating soil gas and groundwater
concentrations in conjunction with the RI DQOs (presented in Section 3.5 of the RI report) and
other site data to determine whether the vapor intrusion pathway is of potential concern and
should be considered in the HHRA. Because the passive migration of volatiles upward is a
potentially complete pathway wherever VOCs are present in groundwater or at high
concentrations in subsurface soils, this pathway was considered complete in the HHRA for all
OU-2A sites where VOCs were detected in subsurface media. The site-specific evaluation of
this pathway is presented in Section 7 for each site.

4.7 CHEMICALS OF POTENTIAL CONCERN SUMMARY

As mandated in RAGS Part D (EPA 2001c) and suggested in Navy tiered guidance (Navy 2001),
COPCs were selected for surface soil, subsurface soil, groundwater via direct contact,
groundwater via vapor intrusion, and soil gas. All detected constituents are listed in the COPC
selection tables (see Tables H.2-1 through H.2-24). The tables present the minimum and
maximum detected values, frequency of detection, range of detection limits, background value
(as appropriate), concentration used for screening, and results of the COPC selection process.
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4.7.1 Chemicals of Potential Concern for Site 9

The COPC selection process for surface soils, subsurface soils, groundwater via domestic use,
groundwater via vapor intrusion, and soil gas are detailed in Tables H-2.1 through H-2.5.
Because the rationale for determining soil and groundwater COPCs are thoroughly detailed on
the referenced tables, additional details are not repeated here to prevent redundancy. Additional
details pertaining to the Tier 1 and Advanced Tier I vapor intrusion evaluation are provided in
the following text.

4.7.1.1 Indoor Air (Vapor Intrusion from Groundwater and Soil Gas) at Site 9

The following chemicals detected in soil gas (Table H-2.3) were retained as COPCs:
1,1,2-trichloroethane (TCA); benzene; ethylbenzene; and toluene. As previously discussed, the
vapor intrusion pathway is based on a Tier 1 evaluation of soil gas COPCs, supplemented by
analysis of COPCs for groundwater to provide weight of evidence support to the soil gas values.
Chemicals that are determined to warrant more rigorous evaluation during Tier 1 are
subsequently analyzed in an advanced Tier I evaluation. The results of Tier 1 and advanced Tier I
vapor intrusion analysis for Site 9 are described in the following text and are presented in
Table H 1-1 of Attachment H 1.

4.7.1.2 Tier I Evaluation at Site 9

The following analytes were retained as soil gas COPCs for the vapor intrusion to indoor air
pathway: 1,1,2-TCA, benzene, ethylbenzene, and toluene. Of these analytes, only 1,1,2-TCA
and benzene exceeded Tier 1 screening values and are evaluated in the advanced Tier I
evaluation presented in the following text (see Table H 1-1 of Attachment H 1 and Table H-2.4).

The following analytes were groundwater COPCs for the vapor intrusion to indoor air pathway:
1,2-dichloroethene (DCE) (total), 2-methylnaphthalene, benzene, ethylbenzene, naphthalene,
PCE, TCE, and vinyl chloride. Of these analytes, only naphthalene, TCE, and vinyl chloride
exceeded Adjusted Tier 1 screening values and are evaluated in the advanced Tier I evaluation
presented in the following text (see Table H1-1 of Attachment H1 and Table H-2.4).

4.7.1.3 Advanced Tier I Evaluation at Site 9

Two soil gas analytes (I,I,2-TCA and benzene) and three groundwater analytes (naphthalene,
TCE, and vinyl chloride) warranted an advanced Tier I evaluation. These analytes represent two
potential waste streams (chlorinated solvents and gasoline range organic hydrocarbons) and are
evaluated separately.

Vinyl chloride was detected twice in 1994, with concentrations of 18 and 220 micrograms per
liter 0ag/L). Since 2001, vinyl chloride has been detected 5 times in one well (MW410-2) at
concentrations that ranged from 9.6 to 20 l_g/L. Three of the five recently detected
concentrations were less than the Tier 1 screening value (11 _g/L); however, concentrations are

RemedialInvestigationReportfor H-24
Sites9, 13, 19,22, and 23
AppendixH



generally increasing, with the highest concentration being detected in the latest round of
_. groundwater sampling. The extent of vinyl chloride impacts is very localized, as evidenced by

nondetect concentrations in nearby well D09-01. Vinyl chloride was not detected in soil gas
samples; however, the minimum detection limit was 32.7 micrograms per cubic meter (lag/m3),
which is approximately an order of magnitude greater than the subsurface vapor intrusion
guidance value (2.8 lag/m3) and slightly greater than the Tier 1 screening value (31 lag/m3).
Based upon this weight of evidence, vinyl chloride is considered an analyte of potential concern
for the vapor intrusion pathway.

The presence of TCE has been confirmed in 2 of the 29 samples collected since September 1994,
when the maximum concentration of 22 lag/L was collected (see Attachment H1 and
Table H-2.4). Both samples were estimated (0.8 J and 0.1 J) well below the Adjusted Tier 1
screening level of 3.4 lag/L. TCE was not detected in either of the soil gas samples, which were
collected near the 1994 maximum groundwater location; the maximum reporting limit
(72 lag/m3) was well below the Tier 1 screening value of 1,200 lag/m3, demonstrating that the soil
gas sampling was sufficiently sensitive. Based upon this weight of evidence, TCE is not of
potential concern for the vapor intrusion pathway and will not be considered further in the risk
assessment.

1,1,2-TCA had an identified concentration of 593 lag/m3 in the shallow soil gas sample; however
the qualifier associated with this sample is "Q," which is defined as "reporting limit raised due to
other compounds or matrix effects". The deeper soil gas sample is 69.8 lag/m3, which is less
than the Tier 1 screening value of 150 lag/m3. Also, 1,1,2-TCA was not detected in any of the
groundwater samples. Based upon this weight of evidence, 1,1,2-TCA is not of potential
concern for the vapor intrusion pathway and was not considered further in the risk assessment.

The presence of naphthalene has been confirmed in 4 of the 32 samples collected since
September of 1994, when the maximum concentration of 29,000 lag/L was collected (see
Attachment H1 and Table H-2.4). The maximum detected concentration since 1994 was
85 lag/L, which is much less than the adjusted Tier 1 screening value of 2,310 lagiL.
Naphthalene was not detected in either of the soil gas samples and both nondetected
concentrations (671 and 704 lagim3) were only slightly greater than the Tier 1 screening level of
630 lagim3. The sample containing the maximum value was identified as NAPL in error and
omitted from the HHRA screening. Based upon this weight of evidence from the remaining
data, naphthalene is not of potential concern for the vapor intrusion pathway and was not
considered further in the risk assessment.

Benzene was detected in the shallow soil gas sample at a concentration (1,202 lagim3) an order of
magnitude greater than the Tier 1 screening level (84 lag/m3). The deeper soil gas sample
contained a concentration (approximately 123 lagim3) that was slightly greater than the Tier 1
screening value. The maximum detected concentration of benzene in groundwater is 2 lag/L,
which is below the Tier 1 and Adjusted Tier 1 screening levels. Although there is no evidence
that a significant source of benzene exists at Site 9, benzene concentrations in the soil gas
warrant the consideration of benzene as a COPC for the vapor intrusion pathway.
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4.7.1.4 Summary of Site 9 Vapor Intrusion Evaluation

Two soil gas analytes (1,1,2-TCA and benzene) and three groundwater analytes (naphthalene,
TCE, and vinyl chloride) warranted a Tier 2 evaluation. Based upon a weight of evidence
evaluation, 1,1,2-TCA, naphthalene, and TCE are not of potential concern for the vapor intrusion
pathway and will not be considered further in the risk assessment. Vinyl chloride and benzene
are COPCs for the vapor intrusion pathway based upon a weight of evidence evaluation and were
quantified in the risk assessment. Infinite indoor air concentrations are modeled for the two
COPCs according to the protocol detailed in Attachment H1.

4.7.2 Chemicals of Potential Concern for Site 13

The COPC selection process for surface soils, subsurface soils, groundwater via domestic use,
groundwater via vapor intrusion, and soil gas are detailed in Tables H-2.6 through H-2.10.
Because the rationale for determining soil and groundwater COPCs are thoroughly detailed on
the previously referenced tables, additional details are not repeated here to prevent redundancy.
Additional details pertaining to the Tier 1 and Advanced Tier I vapor intrusion evaluation are
provided in the following text.

4.7.2.1 Indoor Air (Vapor Intrusion from Groundwater and Soil Gas) at
Site 13

As of summer 2003, light nonaqueous-phase liquid (LNAPL) is present in groundwater around
Building 397 at Site 13; active remediation is also occurring around B-397. In addition, in the
southern portion of the OAC-009 plume, liquid-phase hydrocarbons also appear to be present.
Data collected from wells with LNAPL are not appropriate for use in the HHRA, as they do not
represent RME conditions. Rather, LNAPL is a source that is subject to remediation. NAPL is
present in groundwater at Site 13, which precludes application of the most standardized and
recognized model (the Johnson and Ettinger model [1991]) for an evaluation for vapor intrusion,
in accordance with recent EPA guidance (EPA 2002c). To provide a complete evaluation of
Site 13 data and to recognize that the vapor pathway is complete and (by virtue of the presence
of NAPL as a continuing source) poses a human health risk at Site 13, the data were summarized
into RAGS Part D standard Table 2s for discussion of the potentially complete passive pathways
(vapor migration upward) and completeness. Nevertheless, the preferred method for evaluating
vapor intrusion from LNAPL is the collection and analysis of soil gas samples (EPA 2002c),
which is summarized in the following text.

It is important to note that at Site 13, TCE and its chlorinated breakdown products, where
present, are not associated with the NAPL plumes on the rest of Site 13; thus, the petroleum
NAPL (on a different part of the site) is not moving the TCE or acting as a carrier. At present, it
is believed that the maximum chlorinated solvent concentrations on Site 13 at OU-2A originate
on adjacent OU-2B Site 4; that HHRA is forthcoming and will address the center of that off-site
plume. In this case, the spatial boundaries of the operable units at land surface are overlapped,
precluding addressing plume-wide risks from groundwater vapors migrating to the land surface
on a site-specific or OU-specific basis. EPA guidance for this pathway includes assessment of
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each groundwater plume plus a 100-foot "buffer zone" to account for preferential migration such
as this. Although the chlorinated plume originating off-site from Site 13 will be addressed under
the OU-2B Site 4 HHRA, it continues onto Site 13; therefore, those concentrations measured on
Site 13 were assessed in case future buildings are built on this location.

Soil gas data are available at Site 13. Since these data are available and less uncertainty exists
for screening the soil gas pathway, soil gas data were screened against risk-based soil gas
screening values (see Table H-2.8). The following analytes were retained as COPCs in soil gas
for the vapor intrusion to indoor air pathway: 1,1,2,2-tetrachloroethane (PCA), 1,1,2-TCA,
1,2-DCA, benzene, ethylbenzene, and PCE, as evaluated further below.

4.7.2.2 Tier I Evaluation at Site 13

The following analytes were groundwater COPCs for the vapor intrusion to indoor air pathway:
benzene, naphthalene, and TCE. None of these analytes exceeded its Tier 1 or Adjusted Tier 1
screening value (see Attachment HI, Table H1-2, and Table H-2.9); therefore, the vapor
intrusion pathway for these analytes is not of potential concern. All levels are below risk-based
screening values.

The following analytes were soil gas COPCs for the vapor intrusion to indoor air pathway:
1,1,2,2-PCA, 1,1,2-TCA, 1,2-DCA, benzene, ethylbenzene, and PCE (see Attachment H1,
Table H1-2, and Table H-2.8). 1,1,2,2-PCA, 1,1,2-TCA, and 1,2-DCA were not detected in the
shallow soil gas samples and had reporting limits below Tier 1 values (because of attenuation);
therefore, the vapor intrusion pathway for these analytes is not of potential concern. Benzene,
ethylbenzene, and PCE had maxima below Tier 1 values (because of attenuation); therefore, the
vapor intrusion pathway for these analytes is not of potential concern. All levels are below risk-
based screening values.

4.7.2.3 Summary of Site 13 Vapor Intrusion Evaluation

No groundwater or soil gas analytes are of potential concern for the vapor intrusion pathway;
therefore, no analytes will be considered further in the HHRA. As stated in the previous text,
however, samples containing NAPL were not subjected to this screen or HHRA. Wherever
LNAPL is present on the water table, it is possible that the pathway is complete with more
significant concentrations than those screened here. Thus, although no quantitative assessment
of the vapor pathway because of NAPL is included (based on the recommendations in EPA
2002c), the pathway is complete and potentially significant for indoor air above LNAPL plumes.

4.7.3 Chemicals of Potential Concern for Site 19

The COPC selection process for surface soils, subsurface soils, groundwater via domestic use,
groundwater via vapor intrusion, and soil gas are detailed in Tables H-2.11 through H-2.14.
Because the rationale for determining soil and groundwater COPCs are thoroughly detailed on
the previously referenced tables, additional details are not repeated here to prevent redundancy.
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Additional details pertaining to the Tier 1 and advanced Tier I vapor intrusion evaluation are
provided in the following text.

4.7.3.1 Indoor Air (Vapor Intrusion from Groundwater and Soil Gas) at
Site 19

Two analytes (PCE and TCE) were initial groundwater COPCs for the vapor intrusion pathway.
Of these analytes, only TCE exceeded its Tier 1 or adjusted Tier 1 screening value (see
Table H1-3 of Attachment H1). TCE is evaluated in the advanced Tier 1 evaluation presented in
the following text.

No soil gas samples were available for Site 19; this potential data gap is addressed in the
advanced Tier 1 evaluation below.

4.7.3.2 Advanced Tier I Evaluation at Site 19

One groundwater analyte (TCE) warranted a further advanced Tier 1 evaluation (see Table H1-3
of Attachment HI). TCE has been detected 6 times in two wells (MWD13-4 and MWD13-3)
since June 2001. Because these two wells are in proximity of one another (within approximately
70 feet), it is appropriate to evaluate the data as a whole. Groundwater concentrations indicate a
slight decreasing trend since June 2001, although this may be because of seasonality and/or the
temporal nature of groundwater. The maximum detected concentration (4.2 lag/L) in either of
the two wells since June 2001 is much lower than the Tier 1 screening level (750 lag/L) but is
slightly greater than the adjusted Tier 1 screening level (3.4 lag/L). The average concentration of
groundwater in the well with the maximum detected concentration (MW13-4) over the past
2 years is approximately 3.14 lag/L, which is less than both the Tier 1 and adjusted Tier 1
screening values. Based upon this weight of evidence approach, TCE is not of significance for
the vapor intrusion pathway and was not considered further in the HHRA.

The absence of soil gas data is not considered a data gap for this evaluation. Although soil gas
data may have made it easier to evaluate the attenuation of soil gas within the vadose zone,
groundwater concentrations of COPCs were so minor that it is unlikely that soil gas data would
have altered any conclusions derived in this evaluation.

4.7.3.3 Summary of Site 19 Vapor Intrusion Evaluation

No groundwater analytes are of potential concern for the vapor intrusion pathway; therefore, no
analytes were considered further in the HHRA because the pathway was determined to be
insignificant at Site 19.
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4.7.4 Chemicalsof PotentialConcernfor Site22

The COPC selection process for surface soils, subsurface soils, groundwater via domestic use,
groundwater via vapor intrusion, and soil gas are detailed in Tables H-2.15 through H-2.19.
Because the rationale for determining soil and groundwater COPCs are thoroughly detailed on
the previously referenced tables, additional details are not repeated here to prevent redundancy.
Additional details pertaining to the Tier 1 and Advanced Tier I vapor intrusion evaluation are
provided in the following text.

4.7.4.1 Indoor Air (Vapor Intrusion from Groundwater and Soil Gas) at
Site 22

LNAPL present in groundwater in and around Site 22 is undergoing active remediation. Data
collected from wells with LNAPL are not appropriate for use in the HHRA because they do not
represent RME conditions. Rather, LNAPL is a source that is subject to remediation. NAPL is
present in groundwater at Site 22, which precludes application of the most standardized and
recognized model (the Johnson and Ettinger model [1991]) for an evaluation for vapor intrusion,
in accordance with recent EPA guidance (EPA 2002c). To provide a complete evaluation of
Site 22 data and to recognize that the vapor pathway is complete and (by virtue of the presence
of NAPL as a continuing source) poses a human health risk at Site 22, the data were summarized
into RAGS Part D standard Table 2s for discussion of the potentially complete passive pathways
(vapor migration upward) and completeness. Nevertheless, the preferred method for evaluating
vapor intrusion from LNAPL is the collection and analysis of soil gas samples (EPA 2002c),

_' which is summarized in the following text.

The following analytes were groundwater COPCs for the vapor intrusion to indoor air pathway:
1,2-DCA, benzene, chloroform, ethylbenzene; isopropylbenzene, naphthalene, toluene, PCE,
TCE, and total-xylenes (see Table H-2.18 and Table H1-4 of Attachment HI). Although
chlorinated solvents (chloroform, PCE, and TCE) were detected in recent samples, these analytes
are not related to historical activities at Site 22 but are most likely artifacts of groundwater
migration from off site (that is, not Site 22). Only benzene and TCE exceeded Tier 1 or adjusted
Tier 1 values (see Table H1-4 of Attachment HI) and thus are evaluated in advanced Tier 1
evaluation presented in the following text.

The following analytes were soil gas COPCs for the vapor intrusion to indoor air pathway:
benzene, chloromethane, ethylbenzene, m-xylene, o-xylene, and toluene (see Table H-2.18 and
Table H1-4 of Attachment HI). Although some of the soil gas analytes (ethylbenzene and
o-xylene) did not exceed Tier 1 or Adjusted Tier 1 values, they are considered in the advanced
Tier 1 evaluation presented in the following text.

4.7.4.2 Advanced Tier I Evaluation at Site 22

Two groundwater analytes (benzene and TCE) and six soil gas analytes (benzene,
chloromethane, ethylbenzene, m-xylene, o-xylene, and toluene) warranted a further advanced

RemedialInvestigationReportfor H-29
Sites9, 13, 19,22, and 23
AppendixH



Tier 1 evaluation (see Table H1-4 of Attachment H1). These analytes represent two different
potential waste streams (chlorinated solvents and gasoline range organic hydrocarbons) and
therefore will be evaluated separately.

The presence of TCE has been confirmed in 2 of 48 groundwater samples collected at Site 22.
The maximum estimated concentration was detected at location M07C-08 in November 1997.
Six additional groundwater samples have been collected at location M07C-08 since then, and all
were nondetect for TCE. Also, the only other presence of TCE occurred at location MW-547-3
(estimated at 1.9 _tg/L), which is approximately half the adjusted Tier 1 screening value of
3.4 gg/L. Finally, both shallow soil gas samples were nondetect for TCE; the maximum
nondetected shallow soil gas concentration was 347 gg/m3, with a Tier 1 screening level of
1,200 gg/m 3. Based upon this weight of evidence, TCE is not of potential concern for the vapor
intrusion pathway and will not be considered further in the HHRA.

The maximum soil gas concentration (1,672 gg/m 3) for chloromethane was detected at 3.5 feet
below ground surface, while soil gas data collected from 1.5 feet below ground surface had a
concentration of 240 gg/m3, which is below the Tier 1 screening value of 1,400 lag/m 3. Also,
chloromethane has only been detected once since June 2001, with a concentration of 0.2 gg/L,
which is below value needed for COPC selection (6.7 gg/L) and the Tier 1 screening value
(5.6 gg/L). Based upon this weight of evidence approach, chloromethane is not of potential
concern for the vapor intrusion pathway and is not considered further in the HHRA.

The remaining groundwater analyte (benzene) and five remaining soil gas analytes (benzene,
ethylbenzene, m-xylene, o-xylene, and toluene) are all related to a similar source of gasoline
range TPHs present at Site 22. Although some of the analytes do not exceed Tier 1 or adjusted
Tier 1 screening values, they are considered in conjunction because they represent a similar
source material. Concentrations of these analytes in soil gas are elevated, such that they warrant
consideration in the risk assessment.

4.7.4.3 Summary of Site 22 Vapor Intrusion Evaluation

Two groundwater analytes (benzene and TCE) and six soil gas analytes (benzene,
chloromethane, ethylbenzene, m-xylene, o-xylene, and toluene) warranted a detailed (advanced
Tier 1) evaluation. Based upon a weight of evidence evaluation, TCE and chloromethane are not
of potential concern for the vapor intrusion pathway and will not be considered further in the
HHRA. Benzene in groundwater will be evaluated via soil gas values in the HHRA. The
remaining soil gas analytes warranted consideration. Infinite indoor air concentrations are
modeled according to the protocol detailed in Attachment H1.

4.7.5 Chemicals of Potential Concern for Site 23

The COPC selection process for surface soils, subsurface soils, groundwater via domestic use,
groundwater via vapor intrusion, and soil gas are detailed in Tables H-2.20 through H-2.24.
Because the rationale for determining soil and groundwater COPCs are thoroughly detailed on
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the previously referenced tables, additional details are not repeated here to prevent redundancy.
_, Additional details pertaining to the Tier 1 and advanced Tier I vapor intrusion evaluation are

provided in the following text.

4.7.5.1 Indoor Air (Vapor Intrusion from Groundwater and Soil Gas) at
Site 23

LNAPL is present in groundwater in/around Site 23 and is undergoing active remediation. Data
collected from wells with LNAPL are not appropriate for use in the HHRA because they do not
represent RME conditions. Rather, LNAPL is a source subject to remediation. NAPL is present
in groundwater at Site 23, which precludes application of the most standardized and recognized
model (the Johnson and Ettinger model [1991]) for an evaluation for vapor intrusion in
accordance with recent EPA guidance (EPA 2002c). To provide a complete evaluation of
Site 23 data and to recognize that the vapor pathway is complete and (by virtue of the presence
of NAPL as a continuing source) poses a human health risk at Site 23, the data were summarized
into RAGS Part D standard Table 2s for discussion of the potentially complete passive pathways
(vapor migration upward) and completeness. Nevertheless, the preferred method for evaluating
vapor intrusion from LNAPL is the collection and analysis of soil gas samples (EPA 2002c),
which is summarized in the following text.

The following analytes were groundwater COPCs for the vapor intrusion to indoor air pathway:
1,2,4-trimethylbenzene, ethylbenzene isopropylbenzene, naphthalene, and sec-butylbenzene.
Only 1,2,4-trimethylbenzene and isopropylbenzene exceeded its Tier 1 or adjusted Tier 1
screening value (see Table H1-5 of Attachment HI) and were evaluated in the advanced Tier 1
evaluation presented in the following text.

The following analytes were soil gas COPCs for the vapor intrusion to indoor air pathway:
benzene, ethylbenzene, and PCE. Of these analytes, only benzene exceeded its Tier 1 screening
value and was evaluated in the advanced Tier 1 evaluation presented in the following text (see
Table H1-5 of Attachment H1).

4.7.5.2 Advanced Tier I Evaluation at Site 23

1,2,4-Trimethylbenzene and isopropylbenzene were detected in a single sample at concentrations
greater than adjusted Tier 1 screening levels. Neither of these analytes is considered prevalent at
Site 23 and this single sample likely represents a hot spot. Nevertheless, both analytes will be
evaluated further in the HHRA.

Benzene was detected in the shallow soil gas sample at a concentration of approximatel_y
104 lag/m3; the deeper soil gas sample contained a concentration of approximately 79 gg/m.
Only the shallow soil gas sample exceeded the Tier 1 value of 84 gg/m 3. The maximum detected
concentration of benzene in groundwater since July 2002 is 0.2 _tg/L, which is below the Tier 1
and Adjusted Tier 1 screening levels, and benzene was never detected in soil. Although there is
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little evidence that a significant source of benzene exists at Site 23, benzene will be considered
along with the substituted benzenes in HHRA.

4.7.5.3 Summary of Site 23 Vapor Intrusion Evaluation

1,2,4-Trimethylbenzene and isopropylbenzene in groundwater and benzene in soil gas warranted
a detailed (Advanced Tier 1) evaluation. Infinite indoor air concentrations are modeled for the
three COPCs according to the protocol detailed in Attachment H1.

5.0 EXPOSURE ASSESSMENT

An exposure assessment identifies potential human receptors that could be exposed to site-
related chemicals as well as the routes, magnitude, frequency, and duration of the potential
exposures. The conceptual site model (CSM) depicts potential transport mechanisms from each
primary source (Figure H.5-1). The following components are included in the CSM: the
identification of known or suspected sources of impact, potential chemical transport and
exposure pathways, and receptors with associated routes of intake. Tracking of chemical
migration from sources to human health receptors is an important use of the CSM and forms one
basis from which risk-based decisions are evaluated.

An evaluation of all possible human exposures is necessary to identify receptors that are in
current contact with or that could contact Alameda Point environmental media in the future. The

principal objective of this evaluation is to identify RME at Alameda Point (EPA 1992b). As
defined by EPA (1989), the RME is the maximum exposure that is reasonably expected to occur
at a site. It should be emphasized, however, that the RME exposure applies to a single receptor;
therefore, before risks are calculated, there must be a determination as to whether "it is likely that
the same individual would consistently face the 'reasonable maximum exposure (RME)'" (EPA
1989, emphasis not added). Average or central tendency exposures (CTE) are also calculated and
presented separately to provide points of comparison for the RME scenario.

It is also important that intake variable values for each RME exposure pathway should be
"selected so that the combination of all intake variables results in an estimate of the reasonable
maximum exposure for that pathway" (EPA 1989). In other words, the most conservative intake
variables for each parameter for a given pathway are not necessarily used together. A
combination of average and upper-bound values should be combined to estimate exposures that
are meaningful and represent the actual reasonable maximum exposure for the site.

The exposure assessment for Sites 9, 13, 19, 22, and 23 included the following steps:

• Characterization of the exposure setting(s) and identification of potential future
human receptors

• Identification of exposure pathways and exposure routes
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• Estimation of EPCs

• Quantification of chemical intake for pathway specific exposures for each potential
receptor

In accordance with EPA guidance (1989), all complete exposure pathways were selected for
evaluation unless one of the following applies:

• A much higher level of exposure was expected to occur from another pathway
involving the same medium at the same exposure point

• The potential magnitude of exposure was expected to be very low

• The probability of any exposures and the potential risks from those exposures were
expected to be very low (as was the case for future hypothetical residential produce
ingestion).

5.1 EXPOSURE SETTING AND POTENTIAL RECEPTORS

According to EPA (1989), the first step in identifying current or potential future chemical
exposures is an evaluation of the physical characteristics of the site, such as climate, vegetation,
soil type, and hydrology of surface water and groundwater that are pertinent to the risk
assessment. Soil (including soil gas) and groundwater are the only media of concern at the
Sites 9, 13, 19, 22, and 23, because surface water and sediment are not present within the
boundaries of these land-locked sites.

5.1.1 Groundwater Use

Although groundwater has been evaluated individually for each site, historical data indicate that
shallow groundwater in the East Bay Plain area is affected by high nitrate concentrations and
saltwater intrusion (Alameda County Flood Control and Water Conservation District
[ACFCWCD] 1988). According to the Alameda Point reuse plan (EDAW 1996), OU-2A is
planned for mixed use including: R&D, light industrial, supporting retail, office, commercial and
residential uses. After consideration of the factors that determine beneficial uses of groundwater
and property reuse, the Alameda Point BCT concluded that the groundwater beneath Sites 9, 13,
19, 22, and 23 is unlikely to be used as a potential drinking water source. Consequently, the
groundwater is not reasonably expected to serve as a public drinking water supply; however,
beneficial use of groundwater for drinking water, irrigation, or industrial uses is not prohibited.
The most conservative of these potential hypothetical uses (residential whole-house use,
including residential ingestion) was retained in this HHRA.
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5.1.2 Current Land Use

Although the installation has closed, some security, administrative, and maintenance personnel
remain. Occasional recreational activities at the base may consist of jogging, walking, and
picnicking, but these do not occur at CERCLA sites. Although not associated with Sites 9, 13,
19, 22, and 23, residential housing is located in the northeastern corner of the base. Some
buildings on Alameda Point are leased for commercial or industrial use, but not on OU-2A.
These general exposure scenarios cover the range of current exposure scenarios at Alameda
Point. Because the future exposure scenarios associated with Alameda Point involve a greater
extent and duration of exposure than current exposures, only future exposure parameters were
used to evaluate risks associated with these scenarios (that is, only future scenarios were
evaluated).

5.1.3 Future Land Use

OU-2A is planned for mixed use including: R&D, light industrial, supporting retail, office,
commercial and residential uses (EDAW 1996). Community-oriented institutions are such as
places or worship and nonprofit organizations are also considered allowable and desirable uses.

Commercial/industrial exposures are the most reasonable exposure scenarios for future land use
at Sites 9, 13, 19, 22, and 23. Construction worker exposures are also possible and were
evaluated. Residential land use has been evaluated for these sites, although the five sites are
likely to be developed for mixed land uses. The identification of potential receptors and land
reuse has been guided solely by reuse plans for the base (EDAW 1996).

Since there are no planned parks in the inner harbor area (with the exception of the southern
shoreline area, which does not include OU-2A), there are no planned recreational uses for
OU-2A. Accordingly, as agreed among the agencies at an OU-2A scoping meeting (Tetra Tech
2001a), recreational receptors were not specifically evaluated in this HHRA. This determination
was based, in part, on the fact that no primarily recreational areas are located on OU-2A as well
as the fact that the residential assessment is more conservative, given its increased exposure
frequencies and durations relative to a recreational scenario.

For Sites 9, 13, 19, 22, and 23, the residential, commercial/industrial, and construction worker
exposure scenarios are considered potentially complete based on reuse plans developed for
Alameda Point. Exposures to chemicals in soil, soil gas, and groundwater were evaluated for
each potential receptor on a site-specific basis.

5.2 EXPOSURE PATHWAYS AND EXPOSURE ROUTES

All relevant exposure pathways were evaluated for future commercial/industrial, recreational,
and residential exposure scenarios. According to EPA guidance (1989), an exposure pathway
consists of four elements:
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• A source and mechanism of chemical release

• A retention or transport medium (or media in cases involving transfer of chemicals)

• A point of potential human contact with the contaminated medium (referred to as the
exposure point)

• An exposure route (such as ingestion) at the contact point

Eliminating any of these elements (except in a case where the source itself is the point of
exposure) results in an incomplete exposure pathway; therefore, if no receptors could contact the
source or transport medium, the exposure pathway is incomplete and is not evaluated. Similarly,
if human contact with a medium is not possible, the exposure pathway is considered incomplete
and is not evaluated. Because many of these pathways are based on future exposures, they are
considered potentially complete and evaluated to provide a conservative estimate of risk. Not all
of these pathways may actually be complete for all receptors in the future.

Table H-1.1, Selection of Exposure Pathways (RAGS Part D standard Table 1) indicates which
exposure pathways are complete for each exposure scenario, and the rationale for exclusion or
inclusion of each pathway/receptor combination. Routes of potential exposure associated with
commercial/industrial, construction, and residential exposures at Sites 9, 13, 19, 22, and 23 are
described in the following sections.

_m_ 5.2.1 Current/Future Commercial/Industrial Worker Exposure

The current/future commercial/industrial worker exposure scenario was evaluated for the
following pathways in surface soil (0 to 2 feet bgs):

• Incidental ingestion of soil

• Dermal contact with soil

• Inhalation of chemicals adsorbed to windblown soils and volatiles released from soils

Also, the current/future commercial/industrial worker exposure scenario was evaluated for the
following pathway associated with groundwater:

• Inhalation of indoor air vapors from groundwater vapor intrusion

5.2.2 Future Hypothetical Resident Exposure

The future hypothetical resident exposure scenario was evaluated for the following pathways in
surface soil (from 0 to 2 feet bgs):
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• Incidental ingestion of soil

• Dermal contact with soil

• Inhalation of chemicals adsorbed to windblown soils and volafiles released from soils

• Ingestion of homegrown produce

The future hypothetical resident exposure scenario was evaluated for the following pathways in
subsurface soil (0 to 10 feet bgs) in the event that subsurface soils become surface soils as a
result of construction activities:

• Incidental ingestion of soil

• Dermal contact with soil

• Inhalation of chemicals adsorbed to windblown soils and volatiles released from soils

• Ingestion of homegrown produce

The future hypothetical resident exposure scenario was evaluated for the following pathway
associated with groundwater:

• Inhalation of indoor air vapors from groundwater vapor intrusion

The future hypothetical resident exposure scenario was evaluated for the following pathways
associated with groundwater:

• Ingestion as a drinking water source

• Dermal contact during domestic use

• Inhalation of vapors during domestic use

5.2.3 Current Construction Worker Exposure

The current construction worker exposure scenario was evaluated for the following pathways in
surface soil (from 0 to 2 feet bgs):

• Incidental ingestion of soil

• Dermal contact with soil

• Inhalation of chemicals adsorbed to windblown soils and volatiles released from soils
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Construction workers will have little to no dermal contact with groundwater because of the

_, average depth to groundwater, which is found at a depth greater than 8 feet bgs. Thus,
construction worker exposures to groundwater were not assessed in this HHRA.

5.2.4 Future Construction Worker Exposure

The future construction worker exposure scenario was evaluated for the following pathways in
subsurface soil (from 0 to 10 feet bgs) in the event that subsurface soils become surface soils
because of construction activities:

• Incidental ingestion of soil

• Dermal contact with soil

• Inhalation of chemicals adsorbed to windblown soils and volatiles released from soils

Construction workers will have little to no dermal contact with groundwater because of the
average depth to groundwater, which is greater than 8 feet bgs. Thus, construction worker
exposures to groundwater were not assessed in this HHRA.

5.3 EXPOSURE POINT CONCENTRATIONS

EPCs for chemicals in each medium were estimated for each site using values from the site
dataset. Based on evaluation of DQOs for data usability, it was determined that a combination of
data from a number of different sampling efforts was appropriate. Within each medium,
descriptive statistics were calculated for all chemicals detected. In accordance with EPA
guidance (EPA 2002d), the 95th percentile upper confidence limit on the arithmetic mean
(UCL95) was calculated and used as the EPC in the HHRA to estimate chemical intakes. The
UCL95 is defined as a value that, when calculated repeatedly for randomly drawn subsets of site
data, equals or exceeds the true mean 95 percent of the time (EPA 1992b). The UCL95 is a better
predictor of actual chronic exposure conditions than the maximum concentration because it is
based on the probability of long-term random contact with contaminated areas. In areas where
the UCL95 exceeded the maximum chemical concentration, however, the maximum
concentration was used as the EPC. The following sections set forth the decisions (beyond the
data reduction step) made for developing EPCs according to EPA (2002d) and Navy (2001)
guidance.

5.3.1 Distribution Testing

The Shapiro-Wilk W test was conducted for all samples with at least five measurements and
detection frequencies greater than or equal to 50 percent. The W test is one of the most powerful
tests for determining whether a set of measurements follows either a normal or lognormal
distribution. The W test relies on computing a correlation between the quantiles of the standard
normal distribution and the ordered values of the observed data. When the W statistic is close to

Remedial Investigation Report for H-37
Sites 9, 13, 19, 22, and 23
Appendix H



1.0, the observed data will follow an essentially straight line when displayed using a normal
probability plot. The following null (H0) and alternative (HA)hypotheses were tested using the
W test, as follows:

H0: the data follow a normal distribution

HA: the data do not follow a normal distribution

Tests were conducted sequentially on data in original and natural-log transformed units. A
Type I error rate (alpha) of 0.05 (equivalent to 5 percent) is used to interpret the significance of
each test. A Type I error rate of 0.05 means that there is a 5 percent chance that the null
hypothesis will be rejected when it is true (that is, the data are normally distributed), leading to
the false conclusion that the underlying distribution is not normal. When the test is conducted
using log-transformed data, failure to reject H0 leads to the conclusion that the data follow a
lognormal distribution (rejection of H0 indicates that the data are not lognormally distributed).

Censored (nondetect) data were evaluated using the reporting (or detection) limit for each
chemical. Chemicals confirmed as following a normal or lognormal distribution based on the
outcome of the W test were listed as "'normal" or "lognormal," respectively, in Tables H-3.1
through H-3.30. Chemicals not confirmed as either normal or lognormal were further evaluated
by examining normal and lognormal probability plots, outlier box-plots, and frequency
histograms. Professional judgment was used to select the distribution that most closely fits the
data. Chemicals judged to best fit a normal or lognormal model were listed as "Other [N]" or
"Other [T]", respectively, in summary tables. No assessment is conducted for sample sizes less
than 5 samples or detection frequencies less than 50 percent, and these chemicals were listed as
"not tested" in the tables. All EPC statistics are presented in RAGS Part D standard Table 3
format in Tables H-3.1 through H-3.30.

For cases where the sample size is small (approximately 5 to 20 samples, with detection
frequencies greater than or equal to 50 percent) and results of the W test or assessments based on
professional judgment indicate that the data do not fit either a normal or lognormal distribution,
several options were available: to assign a "default" distribution in subsequent calculations or to
select the distribution that provides the closest relative fit. Selection of lognormal as the default
distribution will result in the most conservative (highest) concentrations when estimating EPCs
(see additional discussion below on estimating EPCs using lognormal models for highly skewed
data sets). A second option for calculating EPCs was to use a nonparametric bootstrapping
technique that is not based on assuming a particular underlying distribution (following EPA
2002d), as discussed in Section 5.3.3.

5.3.2 Summary Statistics (Population Moments) and Proxy Values

Calculation of the mean, standard deviation, and UCL95 was conducted for samples with at least
one detected measurement with a minimum of three samples. Calculations were performed
using distribution-dependent formulae. The mean and standard deviation were determined by
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taking the median values for the mean and standard deviation generated during calculation of the
distribution of the UCL95 described previously. The median (50thpercentile) and 95thpercentile
were calculated for all samples, irrespective of the detection frequency, using nonparametric
assumptions (that is, based strictly on a rank ordering of the combined detected and estimated
measurements). The reporting (or detection) limit was substituted as a proxy value for censored
data in calculations of the median and 95thpercentile concentrations.

For samples with at least 85 percent detected data, one-half the reporting (or detection)limit is
substituted as a proxy value for censored (nondetect) data. For samples confirmed or assumed to
follow a lognormal distribution, minimum variance, unbiased estimates of the mean and standard
deviation were calculated using equations 13.3 and 13.5, respectively, published by Gilbert
(1987). The UCL95 for lognormal distributions was calculated using the Land's method,
patterned after Gilbert (1987) and EPA (1992b, 2002d) publications.

For samples with greater than 15 percent censored (reported nondetect) data, population
moments were calculated using stochastic modeling, following the "bounding" approach
described by EPA (2002d). This approach treats each censored datum as a random variable that
can assume any value between zero and its respective reporting (or detection) limit. A Monte
Carlo method is used to calculate a minimum of 2,000 values for the UCL95, each time
substituting random values for each censored measurement. A distribution of all values for the
UCL95 is then constructed, and the minimum, median, 95thpercentile, and maximum values were
recorded. A small range (difference between the minimum and maximum) for the distribution
indicates that censored measurements contribute little to the uncertainty of the estimate. In

_, practice, this generally is not the case, and it is necessary to select a concentration that can be
used as a "plausible upper bound" for the UCL95. For Alameda OU-2A, the 95thpercentile of the
distribution is suggested for use as the upper bound concentration. The maximum concentration
is not used because it represents the highest concentration that could theoretically be calculated
(or nearly so based on 2,000 calculations) from the sample data and, therefore, represents a worst
case concentration rather than a plausible upper bound.

5.3.3 Nonparametric Statistics (Bootstrapping Techniques)

Singh, Singh, and Engelhardt (1997) discuss situations where application of Land's method for
calculating the UCL95 of lognormal distributions can result in estimates that are inappropriately
high for practical use in risk assessments. This is most likely to occur in populations that are
highly skewed (coefficients of variation greater than 1.0). High positive skewness also can be a
result of biased sampling, the presence of outliers, or when data represent a mixture distribution
of more than one subpopulation (i.e., the data are not characteristic of a "true" lognormal
distribution). Singh, Singh, and Engelhardt (1997) also add that small sample-sizes (less than 30)
can be an additional obstacle that further complicates identifying the underlying distribution of
the data.

Singh, Singh, and Engelhardt (1997) suggest a number of altemative approaches that might be
used in these cases, including the use of bootstrapping, jackknife estimators, and both the central
limit and Chebychev's theorems. The protocols recommended for use at Alameda Point reflect
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that there are situations when the underlying distribution cannot be determined with confidence
(or use of the lognormal assumption is suspect) and, therefore, support the use of the
nonpararnetric bootstrap as an alternative means of calculating upper confidence limits of the
mean. It is recommended, however, that bootstrapping methods that incorporate some form of
bias correction be used in place of the standard bootstrap. An excellent introduction to the
bias-corrected and accelerated bootstrap, Hall's bootstrap t, and other approaches are provided
by Efron and Tibshirani (1993). It also should be noted that Singh, Singh, and Engelhardt (1997)
do not address (nor support) application of bootstrapping when censored data are present.
Bootstrapping alone does not address the uncertainty inherent in using fixed proxy values in
place of data below the detection limit. For this reason, it is recommended that any application
of the bootstrap approach with censored data treat each nondetect value as a random variable,
which can assume any value between zero and the reporting (or detection) limit. Thus, the
recommendations of EPA (2002d) using the "bounding" approach were applied in the calculation
of nonparametric EPCs for OU-2A.

5.4 QUANTIFICATION OF CHEMICAL INTAKE FOR PATHWAY SPECIFIC EXPOSURES
FOR EACH POTENTIAL RECEPTOR

In this section of the HHRA, chemical intake rates were estimated for all complete exposure
pathways based on the EPCs and on the estimated magnitude of exposure to contaminated
media. Exposure is based on "intake," which is defined as the mass of a substance taken into the
body per unit body weight per unit time. Intake from a contaminated medium is determined by
the amount of the chemical in the medium, the frequency and duration of exposure, body weight,
the contact rate, and the averaging time. The following is a generic algorithm that is used to
calculate chemical intake:

I = EPC x CR x EF x ED
BW x AT

where

I = intake (milligram per kilogram body weight-day [mg/kg-day])

EPC = exposure point concentration in contaminated medium (milligram per
kilogram [mg/kg] or mg/L)

CR = contact or ingestion rate (milligrams soil per day or liters per day)

EF = exposure frequency; how often exposure occurs (days per year)

ED = exposure duration; how long exposure occurs (years)
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BW = body weight (kilogram [kg])

AT = averaging time; period over which exposure is averaged (days)

Specific equations used to estimate chemical exposures for each complete pathway are presented
in Tables H-4.1 through H-4.4.

5.4.1 StandardExposureAssumptionsUsed

As previously noted, EPA (1989) requires that exposure parameters used to determine chemical
intakes for a given pathway should be selected so that the estimated intake represents the average
and RIME exposure. Site-specific and EPA default values for exposure parameters were used in
the HHRA for Sites 9, 13, 19, 22, and 23. Tables H-4.1 through H-4.4 (the RAGS Part D
standard Table 4 series) present the equations and exposure parameters used to estimate chemical
intake for residential, commercial/industrial, and construction worker receptors. Default
hypothetical future residential and commercial/industrial exposure parameters recommended by
EPA Region IX and DTSC were employed, as referenced in detail for each parameter and
scenario in the standard RAGS Part D Table 4 format.

RME intakes for future receptors (including hypothetical future residential,
commercial/industrial, and construction worker) were calculated. The results of these
calculations are presented in the site-specific HHRAs in Section 7. CTE exposures were also
calculated for comparison purposes and are presented in Attachment H2.

5.4.2 Pathway-Specific Intake Considerations

Chemical intake via ingestion and inhalation is quantified as an administered dose; however,
chemical intake from dermal exposure is estimated as an absorbed dose. Dermal contact
equations have additional exposure parameters of adherence and absorption factors or
permeability constants. Adherence factors indicate the amount of soil that adheres to the skin.
Absorption factors reflect desorption of the chemical from soil and absorption of the chemical
across the skin. Permeability constants represent the rate at which a chemical in water penetrates
the skin.

EPCs of particulates released from soil to outdoor air were estimated using the soil EPCs as the
source term and methodology provided by EPA Region IX in its memorandum describing the
derivation of PRGs (EPA 2002b). To derive the EPCs in outdoor air, the soil EPC was
multiplied by the reciprocal of the particulate emission factor (PEF), which is a
nonchemical-specific value that relates chemical concentrations in soil to airborne concentrations
that may be inhaled. A conservative PEF was used, assuming future unvegetated (highly
erodable) soils, although this assumption is not reflective of current (mainly paved or otherwise
covered) conditions. While the EPC for inhalation of outdoor air particulates is in units of
milligrams per cubic meter (mg/m3), this inhalation EPC is calculated within the intake equation
shown in each of the RAGS Part D standard Table 4s.
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For residential and commercial/industrial exposures, volatilization of analytes (vapors) into a
hypothetical residential or standard commercial/industrial building were also included in the risk
evaluations for areas with volatile COPCs in shallow zone groundwater. The EPCs for this
pathway were obtained from the groundwater vapor intrusion model (EPA 2003a), which is
based upon the Johnson and Ettinger model (1991). The model uses site-specific input
parameters and default hypothetical residential and commercial/industrial building parameters to
estimate an indoor air concentration. The indoor air concentration is then used in the risk
assessment to estimate risks from the vapor intrusion pathway. Site-specific input parameters,
residential and commercial/industrial building parameters, and a description of the Johnson and
Ettinger equation is provided in Attachment H1.

Ingestion of homegrown produce was evaluated for the residential exposure scenario. Direct
measurements of chemical concentrations in homegrown produce are not available for OU2A
because homegrown produce is not currently grown at Alameda Point. Exposure point
concentrations in homegrown produce for the residential exposure scenario were estimated based
on chemical concentrations of COPCs in soil using soil-to-plant uptake factors (UF) that estimate
the root uptake of chemicals from soil and translocation of chemicals to the edible plant parts.
UFs for nonvolatile organic chemicals were developed using DTSC methodology (DTSC
1993b), and UFs for inorganic chemicals were obtained from EPA (EPA 1996a). The EPA
guidance provides UFs for 6 inorganic chemicals: arsenic, cadmium, mercury, nickel, selenium,
and zinc.

For nonvolatile organic chemicals, it was found that the uptake of organic contaminants could be
related to the octanol-water partition coefficient (Kow) and the organic carbon partition
coefficient (Koc)of the contaminant and the fraction of organic carbon in the soil (Foe)(Briggs
and Others 1982). The equation used to calculate the uptake factor is as follows:

UF = (0.03 ×Kow^0.77)+0.82

(Koc)(Foe)

where

UF = Soil-to-plant uptake factor

Kow = Octanol-water partition coefficient (cubic centimeters per gram [cm3/g])

Koc = Organic carbon-water partition coefficient (cm3/g)

Foc = Fraction organic carbon content in soil

Kowand Koevalues were obtained from EPA's "Soil Screening Guidance: Technical Background
Document" (EPA 1996) and from the documentation for DTSC's CalTOX model, when not
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available from EPA. Focwas assumed to be 0.002, based upon site-specific soil conditions at

_€ OU2A.

Consistent with EPA guidance, an empirical correction factor of 0.01 was applied to lipophilic
COPCs to reduce the estimated produce concentration (EPA 1994d, 1998). Lipophilic chemicals
are defined as chemicals for which the log Kowis greater than 4. EPA assumes lipophilic
chemicals do not readily pass into the edible portions of produce.

Risks associated with VOCs were not evaluated for the homegrown produce exposure pathway.
VOCs are typically low-molecular-weight compounds that do not persist or bioaccumulate in the
environmental (EPA 1994c). Because VOCs are typically lost from surface soil through
volatilization, soil concentrations measured during the site investigation studies are not
representative of concentrations over a 30-year period, which is the exposure duration assumed
for the residential exposure scenario. For the purposes of this evaluation, COPCs listed in the
EPA PRG table as volatile were considered VOCs (EPA 2002b).

EPA estimates that homegrown fruits and vegetables account for 4 percent and 6.8 percent,
respectively, of receptor diets (EPA 1997b). Using the 95th percentile of fruit and vegetable
intakes (12 grams per kilogram per day [g/kg-day] and 10 g/kg-day, respectively) to estimate the
RME homegrown produce consumption rates, a 70 kilogram adult would ingest 33.6 g/day of
homegrown fruits and 47.6 g/day of homegrown vegetables. A 15 kilogram child would ingest
7.2 and 10.2 grams per day of homegrown fruits and vegetables, respectively. Accordingly, the
corresponding RME homegrown produce consumption rates (the total of fruit and vegetable

_' consumption rates) are 81.2 grams per day for the adult resident, and 17.4 grams per day for the
child resident. To evaluate the CTE scenario, EPA recommends intake rates of 3.4 g/kg-day for
fruits and 4.3 g/kg-day for vegetables. Applying the same fraction of 4 percent and 6.8 percent
of homegrown fruits and vegetables, respectively, in a typical receptor diet as assumed in the
RME scenario, an adult resident in a CTE scenario would ingest 9.5 grams per day of fruits and
20.5 grams per day of vegetables, for a total of 30 grams per day. A child resident in a CTE
scenario would ingest 2 grams per day of fruits and 4.4 grams per day of vegetables, for a total of
6.4 grams per day.

EPA suggests that for home gardeners, a high-end dietary fraction of 0.4 is assumed for the
ingestion of contaminated fruits and vegetables grown onsite (EPA 1996a). Accordingly, an FI
of 0.4 is used for the RME scenario. For the CTE scenario, it is assumed that homegrown
produce represents 20 percent of a resident's diet; therefore, an FI of 0.2 is used.

6.0 TOXICITY ASSESSMENT

Standard toxicological methodologies for assessing the toxicity of chemicals involve quantifying
the dose-response relationships for adverse human health effects associated with exposure to
specific chemicals. There are two categories of toxic chemicals: carcinogenic and
noncarcinogenic. While not all chemicals have carcinogenic potential, all are assumed to have
some noncarcinogenic effect at a high dose. Carcinogenic chemicals' potency was evaluated and
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presented separately from noncarcinogenic chemical potency in this Alameda Point OU-2A
HHRA.

The toxicity assessment identifies the RIDs and SFs used to evaluate adverse noncancer health
effects and cancer risks. The major toxicological effects associated with the COPCs are also
presented. The following are the sources of toxicity values used for the EPA-based HHRA, in
order of preference:

• EPA's IRIS. The on-line database that contains EPA-approved RIDs and SFs (EPA
2003a). The RIDs and SFs have undergone extensive review and are recognized as
high-quality, agency-wide consensus information.

• The EPA National Center for Environmental Assessment (NCEA) provisional values,
which continue to be used as of November 2002 in Region IX (as cited by EPA
[2002b]).

• EPA's Health Effects Assessment Summary Tables (HEAST) (EPA 1997a)

Consistent with Navy (2002) guidance on dual tracking, DTSC toxicity values were considered
only if a value 4 times more conservative (that is, either at least four 4 times less [for noncancer
effects] or 4 times greater [for cancer effects]) than the corresponding EPA toxicity value (Navy
2002) is available. Possible sources of toxicity values used to conduct the DTSC-based HHRA
are as follows:

• Cal/EPA on-line database, "California Cancer Potency Factors: Update" (Cal/EPA
2002). This memorandum provides a compilation of SFs developed or approved by
offices and departments within Cal/EPA.

• Reference exposure levels (REL) available from Cal/EPA (1997). The Air
Toxicology and Epidemiology Section within Cal/EPA develops and publishes RELs.
RELs are health-based exposure levels for characterization of risk from air emissions.

More specifics on the "dual tracking" approach are presented in Section 6.6.

6.1 REFERENCEDOSES

The potential for adverse noncancer health effects to result from exposure to chemicals was
characterized by comparing an exposure estimate (intake) with an RfD. EPA (1989) defines an
RfD as an estimate (with uncertainty that spans perhaps an order of magnitude or greater) of a
daily exposure level for the human population, including sensitive subpopulations, that is likely
to be without an appreciable risk of deleterious effects. The RfDs are expressed as mg/kg-day
and are specific to the chemical, exposure route (for example, ingestion or inhalation), and
exposure duration (chronic or subchronic). The sources of RfDs used in the HHRA for OU-2A
(in order of preference) were IRIS, NCEA, and HEAST (EPA 2003a, 1997a), as described and
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cited in Section 6. This approach is as adopted by EPA Region IX as their hierarchy for

_, developing PRGs (EPA 2002b).

EPA derives RIDs to assess oral exposures and reference concentrations (RfC) to assess
exposure via inhalation and publishes these values and supporting information in IRIS (EPA
2002b) and HEAST (EPA 1997a). The RfCs are concentrations in air expressed as mg/m 3 and
were converted to RIDs using the following equation:

RfD - RfC x IR
BW (6-1)

where

RID = Reference dose (mg/kg-day)

RfC = Reference concentration (mg/m 3)

IR = Inhalation rate assumption (20 m3/day)

BW = Body weight assumption (70 kg)

Consistent with DTSC guidance (1992), oral RIDs were used to assess dermal exposure in the
absence of route-specific dermal RIDs. Chronic RIDs are developed for evaluating exposures
that occur over periods of more than 7 years, and subchronic RIDs are for exposures of less than
7 years. Although the potential exposures considered in this risk assessment are for periods of
from 1 to 30 years, chronic RIDs were used to evaluate both chronic and subchronic exposures.
Few subchronic RIDs were available, and the use of only one set of RIDs simplified the analysis.
Using chronic RIDs results in more conservative estimates of potential hazard, but because the
site and incremental His at Sites 09 and 10 were well below levels of concern for all receptors
evaluated, the use of chronic RIDs did not affect the interpretation or conclusions of the
assessment.

RfDs and RfCs are derived by EPA work groups. The EPA work groups review all relevant
human and animal studies for each chemical and select the study (or studies) pertinent to the
derivation of the specific RID. RIDs are often derived from a measured or estimated no
observed adverse effect level (NOAEL). The NOAEL corresponds to the dose, in mg/kg-day,
that can be administered without inducing observable adverse effects. If a NOAEL cannot be
determined, the lowest observed adverse effect level (LOAEL) is used. The LOAEL
corresponds to the lowest daily dose administered that induces an observable adverse effect. The
toxic effect characterized by the LOAEL is referred to as the "critical effect."

NOAELs are most often based on data from experimental studies in animals. Both the
experimental parameters and the extrapolation of animal data to humans are potential sources of
uncertainty; therefore, in deriving an RID, the NOAEL or LOAEL is divided by uncertainty
factors to ensure that the RID will be protective of human health. The uncertainty factors usually
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occur in multiples of 10, and each factor represents a specific area of uncertainty inherent in the
extrapolationfrom availabledata. Uncertaintyfactors accountfor the following:

• Extrapolation of data from animals to humans (interspecies extrapolation)

• Variation in human sensitivity to the toxic effects of a compound (intraspecies
differences)

• Derivation of a chronic RfD based on a subchronic rather than a chronic study

• Derivation of an RfD based on a LOAEL rather than a NOAEL

Modifying factors between 0 and 10 may also be applied to accommodate other factors or
additional uncertainty associated with the data. For most compounds, the modifying factor is 1.
The chronic RfDs used for the Alameda Point OU-2A HHRA are presented in Tables H-5.1 and
H-5.2.

6.2 SLOPE FACTORS

The toxicity information considered in the assessment of potential cancer risks includes a weight
of evidence classificationand a SF. The weight of evidence classificationqualitativelydescribes
the likelihood that a chemical is a human carcinogen and is based on an evaluation of the
available data from human and animal studies. Chemicals evaluated by EPA since the
publication of the 1996 cancer guidelines, "Proposed Guidelines for Carcinogen Risk
Assessment" (EPA 1996b), are evaluatedusing a weight of evidence narrative and one of the
following descriptorsfor classifying potential carcinogenicityto humans: known/likely, cannot
be determined, and not likely. Chemicals evaluatedby EPA before the publicationof the 1996
guidelines were evaluatedin accordancewith the 1986 guidelines (EPA 1986). These chemicals
were classified using analphanumericsystem in which the chemicalwas assigned to one of five
groups: Group A, a known human carcinogen; GroupsB1 and B2, a probable human
carcinogen; and Group C, a possible human carcinogen. Chemicals that could not be classified
as humancarcinogens because of lack of datawere categorizedin Group D, and chemicals for
which therewas evidence of noncarcinogenicityin humanswere categorizedin Group E.

An SF is an upper bound estimate, approximating a 95 percent upper confidence limit on the
increased cancer risk from lifetime exposure to a chemical (EPA 1989). The SFs used to assess
cancer risk were obtained from IRIS (EPA 2003a).

Similar to RfDs, SFs are specific to the chemical and route of exposure and are available for oral
and inhalation exposures. EPA typically publishes inhalation unit risks instead of inhalation SFs.
The unit risks were converted to inhalation SFs using the following equation:
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UR x B W x UCF
SF = (6-2)

IR

where

SF _ Slope factor (mg/kg-day) l

UR _ Unit risk (lag/m3)

BW _ Body weight assumption (70 kg)

UCF ----- Unit conversion factor (1,000 micrograms per milligram)

IR _ Inhalation rate assumption (20 m3/day)

As with RIDs, oral SFs were used to estimate cancer risks for exposures via the dermal route if no
dermal SF was available; however, surrogate chemicals were not used to characterize cancer
potency. The SFs used in this assessment are presented in Table H-6.1 and H-6.2.

6.3 ROUTE-TO-ROUTE EXTRAPOLATION

Toxicity values are available for only one route of exposure (that is, for only the inhalation or the
oral exposure route) for some chemicals. In some of these cases, route-to-route extrapolations
were conducted so that toxicity values developed for one route of exposure (for example, the oral

_' route) were applied to another (for example, the inhalation route). This approach assumes that
toxicity is identical regardless of the route of exposure. Route-to-route extrapolations are
recommended for organic analytes by the State of California (DTSC 1992) and are used by EPA
Region IX to develop PRGs (EPA 2002b). Although EPA guidance (EPA 1996b) generally does
not recommend them (as the procedure does not account for route of administration, target organ,

portal of entry effects, and other physical or chemical effects as required by EPA guidance), use
of route-to-route extrapolation is consistent with the EPA Region IX approach to developing
PRGs. Route-to-route extrapolation in this manner increases the uncertainty of the risk
assessment results (see Section 8.3).

As previously mentioned, oral RIDs and SFs were used to quantify effects associated with
dermal exposures for all COPCs because dermal toxicity values have not been developed.
Route-to-route extrapolations were also used for organic COPCs in the following cases:

• If an organic oral toxicity value (RID or SF) but no inhalation toxicity value was
available, the oral toxicity value was also used as the inhalation toxicity value.

• If an organic inhalation toxicity value but no oral toxicity value was available, the
inhalation toxicity value was also used as the oral toxicity value.

Such route-to-route extrapolations were not used for metals because their toxicological endpoints

are heavily dependent on the exposure route (EPA 2002b). Route-to-route extrapolations for
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organic compounds and other exceptions to the RfDs and SFs used in the HHRA are denoted
with an "R" (for route extrapolated) in Tables H-5.1 through H-6.2.

In the case of dermal exposure, toxicity values were derived from oral toxicity values. In doing
so, no adjustment was made to the oral RIDs and SFs to take into account differences in
gastrointestinal and dermal absorption per EPA Region IX guidance (EPA 2002b). DTSC also
prefers the use of unadjusted toxicity values for estimating risks and hazard indices from dermal
exposure. For the HHRA, oral toxicity values are used to evaluate dermal exposures since, for
many chemicals, a scientifically defensible database does not exist for making an adjustment to
the oral slope factor/RID to estimate a dermal toxicity value. Based on the current guidance
(EPA 2001b), the only chemical for which an adjustment is recommended is cadmium, which
was not a COPC for any medium at any site; thus, for the OU-2A HHRAs, only unadjusted
toxicity values (assuming 100 percent gastrointestinal absorption) were used for the dermal
toxicity assessment (see Tables H-5.1 and H-6.1).

6.4 SURROGATES

Because of a lack of EPA Region IX PRGs for screening chemicals to identify COPCs, the
following surrogates were employed to avoid leaving data gaps in the HHRA (EPA 2002b):

• Pyrene was used as a surrogate to represent phenanthrene and benzo(ghi)perylene,
which have no EPA Region IX PRG or chemical-specific toxicity factors.

• While not completely a surrogate as such, total chromium toxicity values and PRGs '_IW
appropriately and conservatively represented the total chromium detected at OU-2A

• Diisopropyl ether does not have an EPA Region IX PRG or chemical-specific toxicity
factor and was not evaluated; however, it is not suspected to be associated with any
former processes at the site.

• Naphthalene was used as a surrogate for 2-methylnaphthalene, which does not have
an EPA Region IX PRG or chemical-specific toxicity factors.

• Cis-I,2-DCE was used as a surrogate for total 1,2-DCE, which does not have an EPA
Region IX PRG or chemical-specific toxicity factors.

• 3-methylphenol was used as the surrogate for 4-chloro-3-methylphenol, which does
not have an EPA Region IX PRG or chemical-specific toxicity factors.

• Total xylenes was used as the surrogate for all xylene isomers (including m-, mixed
m-/p, and o-xylenes) that do not have EPA Region IX PRGs or chemical-specific
toxicity factors.

• 1,2-DCA was used as the surrogate for 1,3-dichloropropane, which does not have an
EPA Region IX PRG or chemical-specific toxicity factors.
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• 2-methylphenol was used as the surrogate for 4,6-dinitro-2-methylphenol, which does
_, not have an EPA Region IX PRG or chemical-specific toxicity factors.

• Phenol was used as the surrogate for 4-nitrophenol, which does not have an EPA
Region IX PRG or chemical-specific toxicity factors.

• ]sobutanol was used as the surrogate for tert-butanol, which does not have an EPA
Region IX PRG or chemical-specific toxicity factors.

• Toluene was used as the surrogate for p-isopropyltoluene, which do not have EPA
Region IX PRGs or chemical-specific toxicity factors.

• Free cyanide was used as the surrogate for cyanide, which does not have an EPA
Region IX PRG or chemical-specific toxicity factors.

• Chlordane was used as the surrogate for alpha- and gamma-chlordane, which do not
have isomer-specific EPA Region IX PRGs or chemical-specific toxicity factors.

• 1,2,4-trichlorobenzene was used as the surrogate for 1,2,3-trichlorobenzene, which
does not have an EPA Region IX PRG or chemical-specific toxicity factors.

• 2-hexane was used as the surrogate for 2-hexanone, which does not have an EPA
Region IX PRG or chemical-specific toxicity factors.

6.5 LEAD

No consensus-based toxicity values are available for lead, which is a contaminant of particular
toxicological concern wherever child receptors and other sensitive subpopulations may come
into contact with lead-contaminated media. The potential for human health effects caused by
lead is typically estimated on the basis of blood-lead concentrations. Mathematical models have
been developed to estimate blood-lead levels on the basis of total lead uptake from exposures by
diet, drinking water, air, and soil. Based on these models, the maximum detected concentrations
for lead in soils were compared against the EPA Region IX residential PRG of 400 mg/kg (EPA
2002b) as well as the Cal-modified PRG of 150 mgikg. These comparisons are shown (for soil)
in the RAGS Part D standard COPC selection tables (Tables H-2.1 and following). The risk
characterization findings related to lead are presented in Section 7, which also discusses the Cal-
modified residential PRG of 150mg/kg, where lead was a COPC.

6.6 DUAL TRACKING

The DTSC maintains its own toxicity criteria database. To provide for a conservative estimate of
potential toxic responses measured by using DTSC toxicity values, DTSC advocates use of state
of California toxicity values. These California toxicity values are used in developing the "Cal-
modified" PRG used by Region IX. In its background document regarding the development of
the Cal-modified PRGs, EPA (2002b) noted the following:
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When EPA Region IX first came out with a Draft of the PRGs table in 1992, there was

concern expressed by DTSC that for some chemicals the risk-based concentrations
calculated using Cal/EPA toxicity values were "significantly" more protective than the
risk-based PRGs calculated by Region IX. At an interagency meeting comprised of
mostly toxicologists, it was agreed that PRG values are at best order-of-magnitude
estimates, so that if we assume a logarithmic scale, then a difference greater than 3.3
(% log above or below) would be considered a significant difference. Therefore, for
individual chemicals where California PRG values are significantly more protective than
Region IX EPA PRGs, Cal-Modified PRGs are included in the Region IX PRGs table.

The Navy subsequently adopted similar guidance, wherein consideration of DTSC toxicity
values is included where significant differences exist between the DTSC and EPA Region IX
toxicity value. In response to additional Navy risk assessment guidance (Navy 2002), this
HHRA considered DTSC toxicity values where a Cal-modified PRG has been developed,
indicating that the underlying toxicity factor was determined by EPA Region IX to be
significantly more protective than the federal EPA-recommended toxicity value. In addition,
some toxicity values do differ by a factor of 4 or more, but the EPA toxicity value is more recent
and/or EPA Region IX has not adopted any Cal-modified PRG. Some sites (where use of DTSC
toxicity factors would make a significant difference in the risk characterization) may warrant
dual tracking of risk results, as determined on a case-by-case basis. This potential is addressed in

the uncertainty analysis (see Section 8.3.5).

6.7 TOXICITY PROFILES

Toxicity profiles for COPCs for Sites 9, 13, 19, 22, and 23 are provided in Attachment H3. This
toxicity assessment focuses on COPCs, and in particular, the risk drivers for OU-2A, rather than
discussing information for all detected chemicals. A summary of toxicity values for any
chemical selected as a COPC for at least one site at OU-2A in at least one medium is also
provided in Tables H-5.1 through H-6.2.

6.8 TOTAL PETROLEUM HYDROCARBONS

While TPH was sampled and detected in various media at some OU-2A sites, Alameda Point risk
assessments follow Superfund and DTSC guidance (DTSC 1993a) in assessing the toxicity of
nondiscrete TPH. Specifically, evaluation of TPH is not required for CERCLA assessments in
California where the chemical-specific indicator compounds (benzene, toluene, ethylbenzene,
and total xylenes (BTEX); lead; and PAHs) are already assessed (DTSC 1993a).

7.0 RISK CHARACTERIZATION

The final step in the HHRA is the characterization of the potential risks associated with exposure
to chemicals detected at a site. Noncancer health hazards and cancer risks are characterized

separately. The general methodology for estimating His and cancer risks is presented in
Sections H.7.1 and H.7.2. As indicated previously in Section 6.5, lead is evaluated separately, as
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described in Section 7.4. The subsections of Section 7.5 present specific results for the HHRAs
that were conducted for Sites 9, 13, 19, 22, and 23.

7.1 CHARACTERIZATIONOF NONCANCER HAZARDS

For chemicals that are not classified as carcinogens and for those carcinogens known to cause
adverse health effects other than cancer, the potential for exposure to result in adverse health
effects other than cancer is evaluated by comparing the intake with an RfD. When calculated for
a single chemical, the comparison yields a ratio termed the HQ:

Hazard Quotient =lntake (mg/kg-da_) (7-1)
RfD (mg/kg-day)

To evaluate the potential for adverse health effects other than cancer from simultaneous exposure
to multiple chemicals, the HQs for all chemicals are summed, yielding an HI as follows:

Hazard lndex = y. HQ (7-2)

Pathway-specific His are then summed to estimate a total HI for each receptor identified at a site.
If the total HI exceeded 1.0, further evaluation in the form of a segregation of HI analysis may be
performed to determine whether the noncancer His are a concern at a site (EPA 1989).

7.2 CHARACTERIZATIONOF CANCER RISKS

Risks associated with exposure to chemicals classified as carcinogens are estimated as the
incremental probability that an individual will develop cancer over a lifetime as a direct result of
an exposure (EPA 1989). The estimated risk is expressed as a unitless probability.

To aid in the interpretation of the results of the risk assessment, EPA guidance on exposure
levels considered protective of human health is presented. In the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP), EPA defined general remedial action goals for
sites on the National Priorities List (Title 40 of the Code of Federal Regulations Part 300.430).
The goals include a range for residual carcinogenic risk, which is "an excess upper-bound
lifetime cancer risk to an individual of between 10-4and 10-6,'' or 1 in 10,000 to 1 in 1,000,000.
The goals set out in the NCP are applied once a decision to remediate a site has been made. A
more recent EPA directive (EPA 1991b) provides additional guidance on the role of the HHRA
in supporting risk management decisions, and in particular, determining whether remedial action
is necessary at a site. Specifically, the guidance states, "Where cumulative carcinogenic site risk
to an individual based on reasonable maximum exposure for both current and future land use is
less than 10-4,and the noncancer HQ is less than 1, action generally is not warranted unless there
are adverse environmental impacts." EPA Region IX has stated, however, that action may be
taken to address risks between 10-4and 10-6. For that reason, the range between 10-4and 10-6 is
referred to as the "risk management range" in this HHRA.

_,,
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For chemicals classified as carcinogens, three steps are used in estimating cancer risks. First, to
derive a cancer risk estimate for a single chemical and pathway, the chemical intake is multiplied
by the chemical-specific SF. The calculation is based on the following relationship:

Chemical-Specific Cancer Risk = Intake (mg/kg-day) x SF (mg/kg-day) "1 (7-3)

Second, to estimate the cancer risk associated with exposure to multiple carcinogens for a single
exposure pathway, the individual chemical cancer risks are assumed to be additive, as follows:

Pathway-Specific Cancer Risk = _ Chemical-Specific Cancer Risk (7-4)

Third, pathway-specific risks are summed to estimate the total cancer risk.

7.3 TOTAL RISK VERSUS INCREMENTALRISK

DTSC has voiced an interest in ensuring that not only incremental risk contributed by Superfund
releases and former site operations at Alameda Point are characterized but that total risk (with no
risk-based or background screen, such that all detected analytes were included in the risk
assessment) is communicated as well. To effectively communicate these differences and
continue to follow Navy (2001) guidance that implements risk-based toxicity and background
screening steps, the following total risk screening was conducted.

First, all detected contaminants below residential PRGs (and thus not COPCs) were evaluated,
and the maximum detected concentration was screened relative to its residential PRG (EPA

2002b). Effectively, this screening is a shortcut (suggested in the Navy tiered guidance [Navy
2001]) that still presents enough information to ensure that human health risks are not being
underpredicted by use of a COPC screen on PRGs. Findings of this approach are presented in
the subsections of Section 7.5. Results of the total risk evaluation are presented in tabular form
in Attachment H4.

7.4 CHARACTERIZING HEALTH EFFECTS ASSOCIATED WITH EXPOSURE TO LEAD

The health effects associated with exposure to lead are unique in nature. Blood lead
concentrations were calculated for sites where lead maxima and RME EPC exceeded the
residential EPA Region IX PRG of 400 mgikg or the Cal-modified PRG of 150 mg/kg (EPA
2002b).

Blood lead concentrations were calculated for the applicable receptors from exposures to lead
using LeadSpread 7 (DTSC 1999), the DTSC's lead risk assessment tool. LeadSpread estimates
intake and corresponding blood lead levels via equations that link incremental blood lead
increase to a concentration in an environmental medium. The following exposure pathways are
included in the uptake model: dietary intake, drinking water, soil and dust ingestion, inhalation,
and dermal contact. Default background or regulatory screening concentrations of lead in media
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can be used, or environmental concentrations can be input using site-specific values for the
various media. Further, lead concentrations can be set equal to zero if the pathway is not likely
to exist, such as ingestion of home-grown produce at OU-2A. Default lead concentrations in the
model that remain in the calculations unless changed by the user include the DTSC MCL of
15 _tg/L in drinking water, the highest monthly average value from a California monitoring
station of 0.028 pg/m 3 for ambient air, and a respirable dust concentration of 1.5 p.g/m3, based on
soil screening guidance (EPA 1996a). Bioavailability, uptake, and exposure factors used in the
model are based on relevant EPA and DTSC guidance and are described in the model technical
memorandum.

Not all OU-2A sites had lead as a COPC; therefore, this assessment was not required for most
sites. Where included, the assessment follows the cancer and noncancer risk characterization for
each site in Section 7.5 in the following text.

7.5 SITE-SPECIFIC RISK CHARACTERIZATION: RISK ASSESSMENT RESULTS

The subsections that follow present specific results for the HHRAs that were conducted for
Sites 9, 13, 19, 22, and 23.

7.5.1 Site 9 Risk Characterization

Noncancer hazards and cancer risks calculated for Site 9 media are summarized in this section

_P' on a media-by-media basis, including surface soil, subsurface soil, soil gas/groundwater (vapor
intrusion pathways), and groundwater (domestic use pathways). Noncancer hazards and cancer
risks associated with CTE exposures are presented in a separate attachment (see
Attachment H2).

Consistent with the exposure assessment (Section 5), both current and future exposures were
evaluated for Site 9. Cancer risks and noncancer adverse health effects are summarized in the

following text and in formal RAGS Part D-required tables (see Tables H-7.1.1 through
H-10.1.7).

7.5.1.1 Current/Future Commercial/Industrial Worker

Surface Soil (0- to 2-foot bgs depth interval)

The total carcinogenic risk from exposure to surface soil is 4 × 10"6,which is within risk the
management range of 1 × 10-4 to 1 × 10.6 for carcinogens (see Table H-9.I. 1). The HI from
exposure to surface soil is 0.02, which is less than the risk management HI of 1 for
noncarcinogens. All of the risk and hazards are associated with arsenic, which is not considered
significantly greater than background at Site 9 (see Section 4.2.4 for overview of background
comparison detailed in Appendix A of the RI report).
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Groundwater - Vapor Intrusion

The total carcinogenic risk from exposure to groundwater via vapor intrusion is 5 x 10 -6, which
is within the risk management range of 1 × 10.4 to 1 x 10-6for carcinogens (see Table H-9.1.1).
The majority of this risk (5 × 106) is associated with potential exposure to vinyl chloride, which
was detected in 7 of the 44-groundwater samples. The infinite indoor air concentration,
however, was based upon the maximum vinyl chloride concentration in groundwater (220 _tg/L),
which was collected in 1994. The most recent maximum concentration (20 ktg/L) collected in
2003 was approximately an order of magnitude lower than the 1994 concentration. If the lower,
more recent vinyl chloride concentration is representative of shallow aquifer conditions in 2003
and is used in the vapor intrusion evaluation, the carcinogenic risk level would be lowered by
approximately an order of magnitude (7 x 10"7),which is less than the risk management range of
1 × 10.4t0 1 x 10-6.

The HI from exposure to groundwater via vapor intrusion is 0.03, which is less than the risk
management HI of 1 for noncarcinogens (see Table H-9.1.1).

Summary

The total receptor carcinogenic risk from exposure to surface soil and groundwater via vapor
intrusion is approximately 9 × 10"6,which is within the risk management range of 1 × 10-" to
1 × 10-6for carcinogens (see Table H-9.1.1).

The total receptor noncarcinogenic HI from exposure to surface soil and shallow zone
groundwater via vapor intrusion is approximately 0.06, which is less than the risk management
HI of 1 for noncarcinogens (see Table H-9.1.1).

The uncertainty associated with risk drivers is discussed in Section 11.3.

7.5.1.2 Future Construction Worker

Surface Soil (0- to 2-foot bgs depth interval)

The total carcinogenic risk from exposure to surface soil is 4 x 10-7, which is less the risk
management range of 1 x 10.4 to 1 x 10-6 for carcinogens (see Table H-9.1.2). The HI from
exposure to surface soil is 0.07, which is less than the risk management HI of 1 for
noncarcinogens. All of the risk and hazards are associated with arsenic, which is not considered
significantly greater than background at Site 9 (see Section 4.2.4 for overview of background
comparison detailed in Appendix A).
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Summary

No other exposure pathways were complete or evaluated for this receptor, so the total receptor
carcinogenic risk and total receptor noncarcinogenic HI are equal to the total carcinogenic risk
and HI noted previously.

7.5.1.3 Hypothetical Future Resident

The estimate of cancer risk for the future residential exposure scenario is the sum of the risks
estimated for the child and adult receptors, whereas the noncancer HI is based on total HI
estimated for the child receptor. Childhood noncancer risks are always higher than adult
noncancer risks, given a child's higher intake per unit body mass.

Surface Soil (0- to 2-foot bgs depth interval)

The total carcinogenic risk from exposure to surface soil is 3 x 10-5, which is within risk the
management range of 1 x 10-4to 1 x 10 -6 for carcinogens (see Table H-9.1.3 and Table H-9.1.4).
The HI from exposure to surface soil is 0.4, which is less than the risk management HI of 1 for
noncarcinogens. All of the risk and hazards are associated with arsenic, which is not considered
significantly greater than background at Site 9 (see Section 4.2.4 for overview of background
comparison detailed in Appendix A of the RI report).

Groundwater - Vapor Intrusion

The total carcinogenic risk from exposure to groundwater via vapor intrusion is 2 x 10-4,which
is greater than the risk management range of 1 x 10-4 to 1 x 10-6 for carcinogens (see
Table H-9.1.3 and Table H-9.1.4). The majority of this risk (2 x 10-4)is associated with potential
exposure to vinyl chloride, which was detected in 7 of the 44 groundwater samples. The infinite
indoor air concentration, however, was based upon the maximum vinyl chloride concentration in
groundwater (220 lag/L),which was collected in 1994. The most recent maximum concentration
(20 lag/L), collected in 2003, was approximately an order of magnitude lower than the 1994
concentration. The use of the lower, more recent vinyl chloride concentration in the vapor
intrusion evaluation would lower the carcinogenic risk level by approximately an order of
magnitude (to 2 x 10-5),which is within the risk management range of 1 x 10.4to 1 x 10"6.

The HI from exposure to groundwater via vapor intrusion is 1.1, which is greater than the risk
management HI of 1 for noncarcinogens (see Table H-9.1.4). Using the lower, more recent vinyl
chloride concentration in the vapor intrusion evaluation (see carcinogenic evaluation above)
would lower the HI by approximately an order of magnitude (0.2), which is less than the risk
management HI of 1 for noncarcinogens.
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Groundwater- Domestic Use

The total carcinogenic risk from exposure to groundwater via domestic use is 3 × 10 -3, which is
greater than the risk management range of 1 x 10-4to 1 × 10 -6 for carcinogens (see Table H-9.1.3
and B-9.1.4). The majority of this risk (2 x 10"3)is associated with ingestion of arsenic and vinyl
chloride in groundwater. The risk from ingestion of arsenic (8 × 10.4)was compared to risk from
ingestion of ambient concentrations of arsenic to evaluate the potential risk from nonambient
sources. Carcinogenic risk from exposure to ambient arsenic concentrations from ingestion of
groundwater was 4 x 10.4; therefore, roughly one-half of the potential carcinogenic risk from
ingestion of arsenic in groundwater is attributable to ambient concentrations. Nevertheless, the
total carcinogenic risk not attributable to ambient arsenic concentrations is approximately
3 × 103, which is greater than the risk management range of 1 x 10.4 to 1 × 10 -6 for carcinogens.

The HI from exposure to groundwater via domestic use is 130, which is greater than the risk
management HI of 1 for noncarcinogens (see Table H-9.1.4). The majority of the HI (110) is
associated with ingestion and inhalation of 2-methylnaphthalene, naphthalene, and
4-methylphenol.

Summary

The total receptor carcinogenic risk from exposure to surface soil, groundwater via vapor
intrusion, and groundwater via domestic use is approximately 3 x 103, which is greater than the
risk management range of 1 x 10.4to 1 × 10.6for carcinogens (see Table H-9.1.3 and B-9.1.4).

The total receptor noncarcinogenic HI from exposure to surface soil, groundwater via vapor
intrusion, and groundwater via domestic use is approximately 100 (value rounded to one
significant digit), which is greater than the risk management HI of 1 for noncarcinogens (see
Table H-9.1.4). The uncertainty associated with risk drivers is discussed in Section 8.3.

7.5.1.4 Future Construction Worker- Intrusive Scenario

Subsurface Soil (0- to 8-foot bgs depth interval)

The total carcinogenic risk from exposure to subsurface soil is 3 x 104, which is less the risk
management range of 1 x 10-4 to 1 x 10-6 for carcinogens (see Table H-9.1.5). The HI from
exposure to subsurface soil is 0.05, which is less than the risk management HI of 1 for
noncarcinogens. All of the risk and hazards are associated with arsenic, which is not considered
significantly greater than background at Site 9 (see Section 4.2.4 for overview of background
comparison detailed in Appendix A of the RI report).
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Summary

No other exposure pathways were complete or evaluated for this receptor, so the total receptor
carcinogenic risk and total receptor noncarcinogenic HI are equal to the total carcinogenic risk
and HI noted previously.

7.5.1.5 Hypothetical Future Resident- Intrusive Scenario

The estimate of cancer risk for the future residential exposure scenario is the sum of the risks
estimated for the child and adult receptors, whereas the noncancer HI is based on total HI
estimated for the child receptor. Childhood noncancer risks are always higher than adult
noncancer risks, given a child's higher intake per unit body mass.

Subsurface Soil (0- to 8-foot bgs depth interval)

The total carcinogenic risk from exposure to subsurface soil is 3 x 10-5,which is within risk the
management range of 1 x 10-4to 1 x 10-6for carcinogens (see Table H-9.1.6 and Table H-9.1.7).
The HI from exposure to surface soil is 0.3, which is less than the risk management HI of 1 for
noncarcinogens. All of the risk and hazards are associated with arsenic, which is not considered
significantly greater than background at Site 9 (see Section 5.3.4 for overview of background
comparison detailed in Appendix A of the RI report).

_" Groundwater - Vapor Intrusion

The total carcinogenic risk from exposure to groundwater via vapor intrusion is 2 x 10-4,which
is greater than the risk management range of 1 x 10-4 to 1 x 10.6 for carcinogens (see
Table H-9.1.3 and Table H-9.1.4). The majority of this risk (2 x 10-4)is associated with potential
exposure to vinyl chloride, which was detected in 7 of the 44-groundwater samples. The infinite
indoor air concentration, however, was based upon the maximum vinyl chloride concentration in
groundwater (220 gg/L), which was collected in 1994. The most recent maximum concentration
(20 gg/L), collected in 2003, was approximately an order of magnitude lower than the 1994
concentration. The use of the lower, more recent vinyl chloride concentration in the vapor
intrusion evaluation would lower the carcinogenic risk level by approximately an order of
magnitude (2 x 10-5),which is within the risk management range of 1 x 10-4to 1 x 10-6.

The HI from exposure to groundwater via vapor intrusion is 1.1, which is greater than the risk
management HI of 1 for noncarcinogens (see Table H-9.1.4). Using the lower, more recent vinyl
chloride concentration in the vapor intrusion evaluation (see carcinogenic evaluation above)
would lower the HI by approximately an order of magnitude (0.2), which is less than the risk
management HI of 1 for noncarcinogens.
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Groundwater- Domestic Use

The total carcinogenic risk from exposure to groundwater via domestic use is 3 × 10 -3,which is
greater than the risk management range of 1 × 10-4to 1 x 10-6for carcinogens (see Table H-9.1.3
and B-9.1.4). The majority of this risk (2 x 10"3)is associated with ingestion of arsenic and vinyl
chloride in groundwater. The risk from ingestion of arsenic (8 × 10-4)was compared to risk from
ingestion of ambient concentrations of arsenic to evaluate the potential risk from nonambient
sources. Carcinogenic risk from exposure to ambient arsenic concentrations from ingestion of
groundwater was 4 × 104; therefore, roughly one-half of the potential carcinogenic risk from
ingestion of arsenic in groundwater is attributable to ambient concentrations. Nevertheless, the
total carcinogenic risk not attributable to ambient arsenic concentrations is approximately
3 × 10-3,which is greater than the risk management range of 1 x 10-4to 1 x 10-6for carcinogens.

The HI from exposure to groundwater via domestic use is 130, which is greater than the risk
management HI of 1 for noncarcinogens (see Table H-9.1.4). The majority of the HI (100) is
associated with ingestion and inhalation of 2-methylnaphthalene, naphthalene, and
4-methylphenol.

Summary

The total receptor carcinogenic risk from exposure to subsurface soil, groundwater via vapor
intrusion, and groundwater via domestic use is approximately 3 x 10-3,which is greater than the
risk management range of 1 × 10-4to 1 × 10 -6 for carcinogens (see Table H-9.1.3 and H-9.1.4).

The total receptor noncarcinogenic HI from exposure to subsurface soil, groundwater via vapor
intrusion, and groundwater via domestic use is approximately 100 (value rounded to one
significant digit), which is greater than the risk management HI of 1 for noncarcinogens (see
Table H-9.1.4). The uncertainty associated with risk drivers is discussed in Section 8.3.

7.5.1.6 Residential Total Risk Based on Maxima

This total risk evaluation is used to evaluate the potential for underestimating risk in the HHRA
associated with the methodology used in the COPC screen (see Section 4). The assumptions
used in the total risk evaluation included exposure is based upon a hypothetical resident living at
the site with exposure parameters identical to those used to calculate the screening criteria.
Every detected analyte not quantitatively evaluated in HHRA was used (that is, all detected
analytes except COPCs). The maximum detected concentration was used for subsurface soil

(0 to 8 feet bgs) and groundwater (domestic use) evaluations. Screening criteria included Region
IX residential soil PRGs and tap water PRGs (EPA 2002a).

Subsurface Soil (0- to 8-foot bgs depth interval)

The potential carcinogenic risk attributed to those analytes not quantified in the risk assessment
for subsurface soil is 2 x 10"6,which is within the risk management range of 1 × 10-4to 1 x 10-6
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for carcinogens (Attachment Table H4-1). No single analyte, however, exceeds the risk

_, management range of 1 x 10-4to 1 × 10-6 for carcinogens.

The potential noncarcinogenic hazards attributed to those analytes not quantified in the risk
assessment for subsurface soil is 1.2, which is greater than the risk management HI of 1 for
noncarcinogens (Attachment Table H4-1). The majority of these potential hazards, however, are
associated with metals. In particular, the HI associated with aluminum and manganese is 0.77,
neither of which was determined to be significantly greater than background (see Appendix A of
the RI report).

Groundwater- Domestic Use

The potential carcinogenic risk attributed to those analytes not quantified in the risk assessment
for groundwater (potential domestic use) is 4 x 10"7, which is less than the risk management
range of 1 x 10-4to 1 x 10.6for carcinogens (Attachment Table H4-2).

The potential noncarcinogenic hazards attributed to those analytes not quantified in the risk
assessment for groundwater (potential domestic use) is 5, which is greater than the risk
management HI of 1 for noncarcinogens (Attachment Table H4-2). The majority of this HI is
associated with exposure to several organics and metals in groundwater. In particular, the HI for
aluminum, barium, cadmium, molybdenum, nickel, and vanadium is 2.4; however, only
molybdenum was determined to be not significantly greater than background (see Appendix A of
the RI report). The remaining HI is due to several organics (acetone, phenanthrene, toluene, and
2,4-dimethylphenol) with low detection frequencies.

Summary

By definition, because all of these maxima were either below their risk-based PRGs or
statistically below ambient concentrations at Alameda Point OU-2A, none of these chemicals is a
risk driver, and the findings of this residual (non-COPC) risk assessment screen would not
change the conclusions of the HHRA. It is concluded that the COPC screen was protective and
appropriately followed Navy (2001) guidance.

7.5.1.7 Lead at Site 9

Lead was a groundwater (domestic use) COPC for Site 9, with a maximum concentration of
28.9 pg/L; however, the EPC derived for lead in groundwater was 5.8 ktg/L(see Table H-3.5),
which is significantly less than the EPA's treatment technique action limit for lead (EPA 2003c).
Lead in groundwater at Site 9 will not be forwarded to the FS.
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7.5.2 Site 13 Risk Characterization

Noncancer hazards and cancer risks calculated for Site 13 media are summarized in this section

on a media-by-media basis, including surface soil, subsurface soil, and groundwater (domestic
use pathways). Noncancer hazards and cancer risks associated with CTEs are presented in a
separate attachment (see Attachment H2).

Consistent with the exposure assessment (Section 5.0), both current and future exposures were
evaluated for Site 13. Cancer risks and noncancer adverse health effects are summarized in the

following text and in formal RAGS Part D-required tables (see Table H-7.2.1 through H-10.2.7).

7.5.2.1 Current/Future Commercial/Industrial Worker

Surface Soil (0- to 2-foot bgs depth interval)

The total carcinogenic risk from exposure to surface soil is 7 x 106, which is within risk the
management range of 1 x 10-4 to 1 x 10 -6 for carcinogens (see Table H-9.2.1). The majority of
this risk (6 x 10-6) is associated with incidental ingestion and dermal contact with arsenic. Also,
arsenic is the only analyte that had an exposure medium total (adding all exposure pathways)
greater than the 1 x 10 -6 for carcinogens. Arsenic was considered significantly greater than
background at Site 13 (see Section 4.2.4 for overview of background comparison detailed in
Appendix A of the R] report).

The HI from exposure to surface soil is 0.04, which is less than the risk management HI of 1 for
noncarcinogens (see Table H-9.2.1).

Summary

No other exposure pathways were complete or evaluated for this receptor, so the total receptor
carcinogenic risk and total receptor noncarcinogenic HI are equal to the total carcinogenic risk
and HI noted above.

7.5.2.2 Future Construction Worker

Surface Soil (0- to 2-foot bgs depth interval)

The total carcinogenic risk from exposure to surface soil is 8 x l0 -7, which is less the risk
management range of 1 x 10-4to 1 x 10-6for carcinogens (see Table H-9.2.2).

The HI from exposure to surface soil is 0.1, which is less than the risk management HI of 1 for
noncarcinogens (see Table H-9.2.2).
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Summary

No otherexposurepathwayswere completeor evaluatedfor this receptor,sothetotalreceptor
carcinogenicrisk and total receptornoncarcinogenicHI areequalto the totalcarcinogenicrisk
and HI noted previously.

7.5.2.3 Hypothetical Future Resident

The estimate of cancer risk for the future residential exposure scenario is the sum of the risks
estimated for the child and adult receptors, whereas the noncancer HI is based on total HI
estimated for the child receptor. Childhood noncancer risks are always higher than adult
noncancer risks, given a child's higher intake per unit body mass.

Surface Soil (0- to 2-foot bgs depth interval)

The total carcinogenic risk from exposure to surface soil is 6 x 10-5, which is within risk the
management range of 1 x 10-4to 1 x 10 -6 for carcinogens (see Table H-9.2.3 and Table H-9.2.4).
The majority of this risk (6 x 105) is associated with incidental ingestion and dermal contact
with arsenic, and ingestion of arsenic in homegrown produce. Arsenic, benzo(a)pyrene, and
dibenz(a,h)anthracene were the only analytes that had an exposure medium total (adding all
exposure pathways) greater than 1 x 10-6. Arsenic was considered significantly greater than
background at Site 13 (see Section 4.5.4 for overview of background comparison detailed in

_, Appendix A of the RI report).

The HI from exposure to surface soil is 0.6, which is less than the risk management HI of 1 for
noncarcinogens (see Table H-9.2.4).

Groundwater- Domestic Use

The total carcinogenic risk from exposure to groundwater via domestic use is 7 × 10-4,which is
greater than the risk management range of 1 × 10-4 to 1 x 10-6 for carcinogens (see
Tables H-9.2.3 and H-9.2.4). The majority of this risk (6 x 10-4) is associated with ingestion of
arsenic in groundwater, which was not considered significantly greater than background for
Site 13. Nevertheless, the total carcinogenic risk not attributable to arsenic concentrations is
approximately 3 x 105, which is within the risk management range of 1 × 10-4 to 1 x 10 -6 for
carcinogens. The majority of this remaining risk (2 × 105) is associated with dermal contact
with pentachlorophenol, which was detected in only 2 of the 35 groundwater samples.
Carcinogenic risk from dermal contact with pentachlorophenol was calculated using a predicted
dermal permeability constant (0.39 cm/hour) for pentachlorophenol, which was adopted from
EPA draft RAGS Part E (2001b), was determined by EPA to be outside the effective prediction
domain for predicting permeability constants; the uncertainty associated with this value may
result in a slight underestimation or overestimation of risks. In addition, detection of
pentachlorophenol by standard EPA methodology can be highly variable, as noted in EPA's
introduction to the SW-846 methods manual for Method 8270 (EPA 1992b).
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The HI from exposure to groundwater via domestic use is 31, which is greater than the risk
management HI of 1 for noncarcinogens (see Table H-9.2.4). The majority of the HI (30) is
associated with ingestion of arsenic, manganese, and thallium. Only manganese was considered
significantly greater than background; however, it may have increased solubility as a result of
reducing conditions that are caused by natural attenuation of organic compounds in groundwater.
The HI associated with exposure to groundwater that is not related to these four inorganic
compounds is approximately 1.3, which is slightly greater than the risk management HI of 1 for
noncarcinogens (see Table H-9.2.4).

Summary

The total receptor carcinogenic risk from exposure to surface soil and groundwater via domestic
use is approximately 7 x 10-4, which is greater than the risk management range of 1 x 10-4 to
1 x 10 -6 for carcinogens (see Table H-9.2.3 and H-9.2.4).

The total receptor noncarcinogenic HI from exposure to surface soil and groundwater via
domestic use is approximately 30 (value rounded to one significant digit), which is greater than
the risk management HI of 1 for noncarcinogens (see Table H-9.2.4). The uncertainty associated
with risk drivers is discussed in Section 8.3.

7.5.2.4 Future Construction Worker- Intrusive Scenario

Subsurface Soil (0-to8-foot bgs depth interval)

The total carcinogenic risk from exposure to subsurface soil is 6 x 107, which is less the risk
management range of 1 x 10-4to 1 x 10-6for carcinogens (see Table H-9.2.5).

The HI from exposure to surface soil is 0.2, which is less than the risk management HI of 1 for
noncarcinogens (see Table H-9.2.5).

Summary

No other exposure pathways were complete or evaluated for this receptor, so the total receptor
carcinogenic risk and total receptor noncarcinogenic HI are equal to the total carcinogenic risk
and HI noted previously.

7.5.2.5 Hypothetical Future Resident - Intrusive Scenario

The estimate of cancer risk for the future residential exposure scenario is the sum of the risks
estimated for the child and adult receptors, whereas the noncancer HI is based on total HI
estimated for the child receptor. Childhood noncancer risks are always higher than adult
noncancer risks, given a child's higher intake per unit body mass.
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Subsurface Soil (0- to 8-foot bgs depth interval)

The total carcinogenic risk from exposure to surface soil is 4 × 105, which is within the risk
management range of 1 x 10-4to 1 x 10 .6 for carcinogens (see Table H-9.2.6 and Table H-9.2.7).
The majority of this risk (4 x 10-5) is associated with incidental ingestion and dermal contact
with arsenic, and ingestion of arsenic in homegrown produce. Arsenic, benzo(a)pyrene, and
dibenz(a,h)anthracene were the only analytes that had an exposure medium total (adding all
exposure pathways) greater than 1 × 10 -6. Arsenic was considered significantly greater than
background at Site 13 (see Section 4.5.4 for overview of background comparison detailed in
Appendix A of the RI report.).

The HI from exposure to surface soil is 0.7, which is less than the risk management HI of 1 for
noncarcinogens (see Table H-9.2.7).

Groundwater- Domestic Use

The total carcinogenic risk from exposure to groundwater via domestic use is 7 × 10-4,which is
greater than the risk management range of 1 × 10.4 to 1 × 10.6 for carcinogens (see Table H-9.2.6
and H-9.2.7). The majority of this risk (6 × 10-4) is associated with ingestion of arsenic in
groundwater, which was not considered significantly greater than background for Site 13.
Nevertheless, the total carcinogenic risk not attributable to arsenic concentrations is
approximately 3 × 105, which is within the risk management range of 1 × 10-4 to 1 × 10-6 for

carcinogens. These risks are highly uncertain because of the contribution of pentachlorophenol,
however, as explained in Section 7.5.2.3.

The HI from exposure to groundwater via domestic use is 31, which is greater than the risk
management HI of 1 for noncarcinogens (see Table H-9.2.7). The majority of the HI (30) is
associated with ingestion of arsenic, manganese, and thallium. Only manganese was considered
significantly greater than background; however, it may have increased solubility because of
reducing conditions promulgated by natural attenuation of organic compounds in groundwater.
The HI associated with exposure to groundwater that is not related to these four inorganic
compounds is approximately 1.3, which is slightly greater than the risk management HI of 1 for
noncarcinogens (see Table H-9.2.7).

Summary

The total receptor carcinogenic risk from exposure to surface soil and groundwater via domestic
use is approximately 7 × 10-4, which is greater than the risk management range of 1 × 10-4 to
1 × 10 -6 for carcinogens (see Table H-9.2.6 and H-9.2.7).

The total receptor noncarcinogenic HI from exposure to surface soil and groundwater via
domestic use is approximately 30 (value rounded to one significant digit), which is greater than
the risk management HI of 1 for noncarcinogens (see Table H-9.2.7). The uncertainty associated
with risk drivers is discussed in Section 8.3.
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7.5.2.6 Residential Total Risk Based on Maxima

This total risk evaluation was conducted as for Section 7.5.1.6.

Subsurface Soil (0- to 8-foot bgs depth interval)

The potential carcinogenic risk attributed to those analytes not quantified in the risk assessment
for subsurface soil is 1 x 10-6,which is within the risk management range of 1 x 10-4to 1 x 10-6
for carcinogens (Attachment Table H4-3). No single analyte, however, exceeds the risk
management range of 1 x 10-4to 1 x 10-6for carcinogens.

The potential noncarcinogenic hazards attributed to those analytes not quantified in the risk
assessment for subsurface soil is 3.2, which is greater than the risk management HI of 1 for
noncarcinogens (Attachment Table H4-3). The majority of this HI (2.4), however, is associated
with metals (aluminum, antimony, manganese, cadmium nickel, thallium, and zinc), of which,
only antimony and zinc were considered significantly greater than background. The remaining
HI is associated with a few organic compounds (1,2,4-trimethylbenzene, naphthalene, and
xylene) in subsurface soil.

Groundwater- Domestic Use

The potential carcinogenic risk attributed to those analytes not quantified in the risk assessment
for groundwater (potential domestic use) is 2 x 10-7, which is less the risk management range of
l x 10-4to 1 x 10-6 for carcinogens (Attachment Table H4-4).

The potential noncarcinogenic hazards attributed to those analytes not quantified in the risk
assessment for groundwater (potential domestic use) is 1.0, which is not greater than the risk
management HI of 1 for noncarcinogens (Attachment Table H4-4). No single analyte has an HQ
greater than 0.2 in groundwater.

Summary

By definition, because all of these maxima were either below their risk-based PRGs or
statistically below ambient concentrations at Alameda Point OU-2A, none of these chemicals is a
risk driver, and the findings of this residual (non-COPC) risk assessment screen would not
change the conclusions of the HHRA. It is concluded that the COPC screen was protective and
appropriately followed Navy (2001) guidance.

7.5.2.7 Lead at Site 13

Although lead was selected as a COPC because the maximum individual point for lead
(431 mgikg) exceeded 150 mg/kg (the Cal-modified PRG for lead) and the residential EPA
Region IX PRG (400 mg/kg), the exposure point concentration for lead (139 mg/kg in surface
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soil and 54.7 in subsurface soil) did not exceed the Cal-modified residential PRG (EPA 2002b).
This suggests that no receptor would have unacceptable blood lead levels associated with
exposure to soils (that is, there is no potential for unacceptable effects).

7.5.3 Site 19 Risk Characterization

Noncancer hazards and cancer risks calculated for Site 19 media are summarized in this section

on a media-by-media basis, including surface soil, subsurface soil, and groundwater (domestic
use pathways). Noncancer hazards and cancer risks associated with CTEs are presented in a
separate attachment (see Attachment H2).

Consistent with the exposure assessment (Section 7), both current and future exposures were
evaluated for Site 13. Cancer risks and noncancer adverse health effects are summarized in the

following text and in formal RAGS Part D-required tables (see Table H-7.3.1 through H-10.3.7).

7.5.3.1 CurrenUFuture Commercial/Industrial Worker

Surface Soil (0- to 2-foot bgs depth interval)

The total carcinogenic risk from exposure to surface soil is 6 x 10-6, which is within risk the
management range of 1 x 10-4 to 1 x 10 -6 for carcinogens (see Table H-9.3.1). The majority of
this risk (6 x 106) is associated with incidental ingestion and dermal contact with arsenic. Also,
arsenic is the only analyte that had an exposure medium total (adding all exposure pathways)
greater than the 1 x 10 .6 for carcinogens. Arsenic is not considered significantly greater than
background at Site 19 (see Section 4.2.4 for overview of background comparison detailed in
Appendix A of the RI report).

The HI from exposure to surface soil is 0.03, which is less than the risk management HI of 1 for
noncarcinogens (see Table H-9.3.1).

Summary

No other exposure pathways were complete or evaluated for this receptor, so the total receptor
carcinogenic risk and total receptor noncarcinogenic HI are equal to the total carcinogenic risk
and HI noted previously.

7.5.3.2 Future Construction Worker

Surface Soil (0- to 2-foot bgs depth interval)

The total carcinogenic risk from exposure to surface soil is 7.1 x 10 "7, which is less the risk
management range of 1 x 10-4to 1 x 106 for carcinogens (see Table H-9.3.2).
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The HI from exposure to surface soil is 0.10, which is less than the risk management HI of 1 for

noncarcinogens (see Table H-9.3.2).

Summary

No other exposure pathways were complete or evaluated for this receptor, so the total receptor
carcinogenic risk and total receptor noncarcinogenic HI are equal to the total carcinogenic risk
and HI noted previously.

7.5.3.3 Hypothetical Future Resident

The estimate of cancer risk for the future residential exposure scenario is the sum of the risks
estimated for the child and adult receptors, whereas the noncancer HI is based on total HI
estimated for the child receptor. Childhood noncancer risks are always higher than adult
noncancer risks, given a child's higher intake per unit body mass.

Surface Soil (0- to 2-foot bgs depth interval)

The total carcinogenic risk from exposure to surface soil is 5 x 105, which is within the risk
management range of 1 x 10-4to 1 x 10 -6 for carcinogens (see Table H-9.3.3 and Table H-9.3.4).
The majority of this risk (5 x 10-5) is due to incidental ingestion and dermal contact with arsenic,
and ingestion of arsenic in homegrown produce. Arsenic and benzo(a)pyrene are the only
analytes that had an exposure medium total (adding all exposure pathways) greater than 1 x 10-6
for carcinogens. Arsenic is not considered significantly greater than background at Site 19 (see
Section 4.2.4 for overview of background comparison detailed in Appendix D).

The HI from exposure to surface soil is 0.6, which is less than the risk management HI of 1 for
noncarcinogens (see Table H-9.3.4).

Groundwater- Domestic Use

The total carcinogenic risk from exposure to groundwater via domestic use is 2 x 10-4, which is
greater than the risk management range of 1 x 10 -4 to 1 x 10 -6 for carcinogens (see Table H-9.3.3
and B-9.3.4). The majority of this risk (2 x 10-4) is associated with ingestion of arsenic in
groundwater, which was not considered significantly greater than background for Site 19.
Nevertheless, the total carcinogenic risk not attributable to arsenic concentrations is
approximately 2 x 10-5, which is within the risk management range of 1 x 10-4 to 1 x 10 -6 for
carcinogens. The majority of this remaining risk is associated with exposure to PCE and TCE,
which were detected in less than half (10 of 28) the groundwater samples.

The HI from exposure to groundwater via domestic use is 17, which is greater than the risk
management HI of 1 for noncarcinogens (see Table H-9.3.4). The majority of the HI is
associated with ingestion of arsenic (2.0) and ingestion of manganese (14); of these, only
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manganese is considered significantly greater than background in groundwater. These two

,_ analytes, however, may have increased solubility because of reducing conditions perpetuated by
natural attenuation of organic compounds in groundwater. The HI associated with exposure to
groundwater that is not related to these two inorganic compounds is approximately 0.7, which is
less than the risk management HI of 1 for noncarcinogens (see Table H-9.3.4).

Summary

The total receptor carcinogenic risk from exposure to surface soil and groundwater via domestic
use is approximately 3 x 10-4, which is greater than the risk management range of 1 x 10-4 to
1 x 10-6for carcinogens (see Table H-9.3.3 and H-9.3.4).

The total receptor noncarcinogenic HI from exposure to surface soil and groundwater via
domestic use is approximately 20 (value rounded to one significant digit), which is greater than
the risk management HI of 1 for noncarcinogens (see Table H-9.3.4). The uncertainty associated
with risk drivers is discussed in Section 8.3.

7.5.3.4 Future Construction Worker- Intrusive Scenario

Subsurface Soil (0- to 8-foot bgs depth interval)

The total carcinogenic risk from exposure to subsurface soil is 6 x 10-%which is less the risk
management range of 1 x 10-4to 1 x 10 -6 for carcinogens (see Table H-9.3.5).

The HI from exposure to surface soil is 0.09, which is less than the risk management HI of 1 for
noncarcinogens (see Table H-9.3.5).

Summary

No other exposure pathways were complete or evaluated for this receptor, so the total receptor
carcinogenic risk and total receptor noncarcinogenic HI are equal to the total carcinogenic risk
and HI noted previously.

7.5.3.5 Hypothetical Future Resident- Intrusive Scenario

The estimate of cancer risk for the future residential exposure scenario is the sum of the risks
estimated for the child and adult receptors, whereas the noncancer HI is based on total HI
estimated for the child receptor. Childhood noncancer risks are always higher than adult
noncancer risks, given a child's higher intake per unit body mass.
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Subsurface Soil (0- to 8-foot bgs depth interval)

The total carcinogenic risk from exposure to surface soil is 5 x 105, which is within risk the
management range of 1 x 10.4 to 1 x 10 -6 for carcinogens (see Table H-9.3.6 and Table H-9.3.7).
The majority of this risk (5 x 10-s) is associated with incidental ingestion and dermal contact

with arsenic, and ingestion of homegrown produce. Arsenic and benzo(a)pyrene were the onl.y6
analytes that had an exposure medium total (adding all exposure pathways) greater than 1 x 10-
for carcinogens. Arsenic was not considered significantly greater than background at Site 19
(see Section 4.3.4 for overview of background comparison detailed in Appendix A of the RI
report).

The HI from exposure to surface soil is 0.5, which is less than the risk management HI of 1 for
noncarcinogens (see Table H-9.3.7).

Groundwater- Domestic Use

The total carcinogenic risk from exposure to groundwater via domestic use is 2 x 10.4, which is
greater than the risk management range of 1 x 10.4 to 1 x 10-6for carcinogens (see Table H-9.3.6
and B-9.3.7). The majority of this risk (2 x 10-4) is associated with ingestion of arsenic in
groundwater, which was not considered significantly greater than background for Site 19.
Nevertheless, the total carcinogenic risk not attributable to arsenic concentrations is
approximately 2 x 10-5, which is within the risk management range of 1 x 10-4to 1 x 10 -6 for
carcinogens. The majority of this remaining risk is associated with exposure to PCE and TCE,
which were detected in less than half (10 of 28) the groundwater samples.

The HI from exposure to groundwater via domestic use is 17, which is greater than the risk
management HI of 1 for noncarcinogens (see Table H-9.3.6). The majority of the HI is
associated with ingestion of arsenic (2.0) and ingestion of manganese (14); of these only
manganese is considered significantly greater than background in groundwater. These two
analytes, however, may have increased solubility as a result of reducing conditions promulgated
by natural attenuation of organic compounds in groundwater. The HI associated with exposure
to groundwater that is not related to these two inorganic compounds is approximately 0.7, which
is less than the risk management HI of 1 for noncarcinogens (see Table H-9.3.7).

Summary

The total receptor carcinogenic risk from exposure to surface soil and groundwater via domestic
use is approximately 3 x 10-4, which is greater than the risk management range of 1 x 10.4 to
1 x 10 -6 for carcinogens (see Table H-9.3.6 and H-9.3.7).

The total receptor noncarcinogenic HI from exposure to surface soil, groundwater via vapor
intrusion, and groundwater via domestic use is approximately 20 (value rounded to one
significant digit), which is greater than the risk management HI of 1 for noncarcinogens (see
Table H-9.3.7). The uncertainty associated with risk drivers is discussed in Section 8.3.
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7.5.3.6 Residential Total Risk Based on Maxima

This total risk evaluation was conducted as for Section 7.5.1.6.

Subsurface Soil (0- to 8-foot bgs depth interval)

The potential carcinogenic risk attributed to those analytes not quantified in the risk assessment
for subsurface soil is 4 x 106, which is within the risk management range of 1 x 10-4 to 1 x 10-6
for carcinogens (Attachment Table H4-5). No single analyte exceeds the risk management range
of 1 x 10-4to 1 x 10-6for carcinogens.

The potential noncarcinogenic hazards attributed to those analytes not quantified in the risk
assessment for subsurface soil is 1.8, which is greater than the risk management H] of 1 for
noncarcinogens (Attachment Table H4-5). The majority of these potential hazards are associated
with metals. In particular, the HI associated with manganese and thallium is 1.1, which was not
determined to be significantly greater than background (see Appendix A of the RI report).

Groundwater- Domestic Use

The potential carcinogenic risk attributed to those analytes not quantified in the risk assessment
for groundwater (potential domestic use) is 5 x 10v, which is less the risk management range of
1 x 10-4to 1 x 10-6for carcinogens (Attachment Table H4-6).

The potential noncarcinogenic hazards attributed to those analytes not quantified in the risk
assessment for groundwater (potential domestic use) is 2.0, which is greater than the risk
management HI of 1 for noncarcinogens (Attachment Table H4-6). The majority of this HI is
associated with exposure to antimony (0.84) and antimony (0.13) concentrations in groundwater,
both of which were determined to be significantly greater than background (see Appendix D).
The remaining hazards are mostly associated with organic compounds such as naphthalene with
an HQ of 0.35.

Summary

By definition, because all of these maxima were either below their risk-based PRGs or
statistically below ambient concentrations at Alameda Point at OU-2A, none of these chemicals
is a risk driver, and the findings of this residual (non-COPC) risk assessment screen would not
change the conclusions of the HHRA. It is concluded that the COPC screen was protective and
appropriately followed Navy (2001) guidance.

7.5.3.7 Lead at Site 19

Although lead was selected as a COPC in subsurface soil because the maximum individual point
for lead (303 mg/kg) exceeded ]50 mg/kg (the Cal-modified PRG for lead) and the residential
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EPA Region IX PRG (400 mgikg), the EPC for lead (55 mg/kg in subsurface soil) did not exceed
the Cal-modified residential PRG (EPA 2002a). This suggests that no receptor would have _l_
unacceptable blood lead levels because of exposure to soils (that is, there is no potential for
unacceptable effects).

7.5.4 Site 22 Risk Characterization

Noncancer hazards and cancer risks calculated for Site 22 media are summarized in this section
on a media-by-media basis, including surface soil, subsurface soil, soil gas/groundwater (vapor
intrusion pathways), and groundwater (domestic use pathways). Noncancer hazards and cancer
risks associated with CTEs are presented in a separate attachment (see Attachment H2).

Soil and groundwater data representing saturated soils and groundwater with product sheen (that
is, a nonaqueous layer) were collected and analyzed at Site 22. These data are problematic for
risk assessment because they are not representative of site-wide baseline conditions but rather
represent a hot spot of contamination. These areas are being addressed via remediation under the
corrective action program and an FS is underway to determine the exact method for remediation;
therefore, these hot spot data are not included in the HHRA. Risks and hazards presented below
are based upon fringe product concentrations.

Consistent with the exposure assessment (Section 7), both current and future exposures were
evaluated for Site 22. Cancer risks and noncancer adverse health effects are summarized in the

following text and in formal RAGS Part D-required tables (see Table H-7.4.1 through 14-10.4.7). _,

7.5.4.1 Current/Future Commercial/Industrial Worker

Surface Soil (0- to 2-foot bgs depth interval)

The total carcinogenic risk from exposure to surface soil is 7 x 10-6, which is within risk the
management range of 1 x 10-4to 1 x 10 -6 for carcinogens (see Table H-9.4.1). The majority of
this risk (7 x 10-6) is associated with incidental ingestion and dermal contact with arsenic. Also,
arsenic is the only analyte that had an exposure medium total (adding all exposure pathways)
greater than the 1 x 10 -6 for carcinogens. Arsenic is not considered significantly greater than
background at Site 22 (see Section 4.5.4 for overview of background comparison detailed in
Appendix A of the RI report).

The HI from exposure to surface soil is 0.04, which is less than the risk management HI of 1 for
noncarcinogens (see Table H-9.4.1 ).

Groundwater - Vapor Intrusion

The total carcinogenic risk from exposure to groundwater via vapor intrusion is 3 x 10 "6,which
is within the risk management range of 1 x 10-4to 1 x 10 -6 for carcinogens (see Table H-9.4.1).
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The HI from exposure to groundwater via vapor intrusion is 0.06, which is less than the risk
_, management HI of 1 for noncarcinogens (see Table H-9.4.1).

Summary

The total receptor carcinogenic risk from exposure to surface soil and groundwater via vapor
intrusion is approximately 1 x 10-s, which is within the risk management range of 1 x 10-4 to
1 x 10 -6 for carcinogens (see Table H-9.4.1).

The total receptor noncarcinogenic HI from exposure to surface soil and shallow zone
groundwater via vapor intrusion is approximately 0.1, which is less than the risk management HI
of 1 for noncarcinogens (see Table H-9.4.1). The uncertainty associated with risk drivers is
discussed in Section 8.3.

7.5.4.2 Future Construction Worker

Surface Soil (0- to 2-foot bgs depth interval)

The total carcinogenic risk from exposure to surface soil is 8 x 10-7, which is less the risk
management range of 1 x 10-4to 1 x 10-6for carcinogens (see Table H-9.4.2).

_, The HI from exposure to surface soil is 0.1, which is less than the risk management HI of 1 for
noncarcinogens (see Table H-9.4.2).

Summary

No other exposure pathways were complete or evaluated for this receptor, so the total receptor
carcinogenic risk and total receptor noncarcinogenic HI are equal to the total carcinogenic risk
and HI noted previously.

7.5.4.3 Hypothetical Future Resident

The estimate of cancer risk for the future residential exposure scenario is the sum of the risks
estimated for the child and adult receptors, whereas the noncancer HI is based on total HI
estimated for the child receptor. Childhood noncancer risks are always higher than adult
noncancer risks, given a child's higher intake per unit body mass.

Surface Soil (0- to 2-foot bgs depth interval)

The total carcinogenic risk from exposure to surface soil is 6 x 10-5, which is within risk the
management range of 1 x 10-4to 1 x 10-6 for carcinogens (see Table H-9.4.3 and Table H-9.4.4).
The majority of this risk (6 x 10-5) is associated with incidental ingestion and dermal contact
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with arsenic. Arsenic and benzo(a)pyrene were the only analytes that had an exposure medium
total (adding all exposure pathways) greater than the 1 x 10-6 for carcinogens. Arsenic was not
considered significantly greater than background at Site 22 (see Section 4.2.4 for overview of
background comparison detailed in Appendix A of the RI report).

The HI from exposure to surface soil is 0.7, which is less than the risk management HI of 1 for
noncarcinogens (see Table H-9.4.4).

Groundwater - Vapor Intrusion

The total carcinogenic risk from exposure to groundwater via vapor intrusion is 6 x 105, which
is within the risk management range of 1 x 10-4 to 1 × 10-6for carcinogens (see Table H-9.4.3
and Table H-9.4.4).

The HI from exposure to groundwater via vapor intrusion is 1.9, which is greater than the risk
management HI of 1 for noncarcinogens (see Table H-9.4.4).

Groundwater- Domestic Use

The total carcinogenic risk from exposure to groundwater via domestic use is 3 x 103, which is
greater than the risk management range of 1 x 10.4 to 1 x 10.6 for carcinogens (see Table H-9.4.3
and H-9.4.4). The majority of this risk is associated with ingestion of arsenic and benzene in
groundwater. Arsenic was considered significantly greater than background at Site 22 (see
Section 4.2.4 for overview of background comparison detailed in Appendix A of the RI report).

The HI from exposure to groundwater via domestic use is 83, which is greater than the risk
management HI of 1 for noncarcinogens (see Table H-9.4.4). The majority of the HI is
associated with ingestion and inhalation of benzene and manganese.

Summary

The total receptor carcinogenic risk from exposure to surface soil, groundwater via vapor
intrusion, and groundwater via domestic use is approximately 3 x 103, which is greater than the
risk management range of 1 x 10-4to 1 x 10-6for carcinogens (see Table H-9.4.3 and B-9.4.4).

The total receptor noncarcinogenic HI from exposure to surface soil, groundwater via vapor
intrusion, and groundwater via domestic use is approximately 90 (value rounded to one
significant digit), which is greater than the risk management HI of 1 for noncarcinogens (see
Table H-9.4.4). The uncertainty associated with risk drivers is discussed in Section 8.3.
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7.5.4.4 Future Construction Worker- Intrusive Scenario

The total carcinogenic risk from exposure to subsurface soil is 9 x 10-7, which is less the risk
management range of 1 x 10.4to 1 x 10-6for carcinogens (see Table H-9.4.5).

The HI from exposure to subsurface soil is 0.8, which is less than the risk management HI of 1
for noncarcinogens (see Table H-9.4.5)o

Summary

No other exposure pathways were complete or evaluated for this receptor, so the total receptor
carcinogenic risk and total receptor noncarcinogenic HI are equal to the total carcinogenic risk
and HI noted previously.

7.5.4.5 Hypothetical Future Resident - intrusive Scenario

The estimate of cancer risk for the future residential exposure scenario is the sum of the risks
estimated for the child and adult receptors, whereas the noncancer HI is based on total HI
estimated for the child receptor. Childhood noncancer risks are always higher than adult
noncancer risks, given a child's higher intake per unit body mass.

Subsurface Soil (0- to 8-foot bgs depth interval)

The total carcinogenic risk from exposure to subsurface soil is 6 x 105, which is within the risk
management range of 1 x l04 to 1 x 10 -6 for carcinogens (see Table H-9.4.6 and Table H-9.4.7).
The majority of this risk (4 x 105) is due to incidental ingestion and dermal contact with arsenic
and ingestion of arsenic in homegrown produce, and inhalation of VOCs from subsurface soils.
Arsenic, benzene, benzo(a)pyrene, and ethylbenzene are the only analytes that have an exposure
medium total (adding all exposure pathways) greater than 1 x 10.6 for carcinogens. Arsenic is
not considered significantly greater than background at Site 22 (see Section 4.2.4 for overview of
background comparison detailed in Appendix A of the RI report).

The HI from exposure to subsurface soil is 2.9, which is greater than the risk management HI of
1 for noncarcinogens (see Table H-9.4.7). The majority of the risk (1.8) is associated with
inhalation of xylenes from subsurface soils.

Groundwater - Vapor Intrusion

The total carcinogenic risk from exposure to groundwater via vapor intrusion is 6 x 104, which
is within the risk management range of 1 x 10-4 to 1 x 10-6 for carcinogens (see Table H-9.4.6
and Table H-9.4.7).
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The HI from exposure to groundwater via vapor intrusion is 1.9, which is greater than the risk
management HI of 1 for noncarcinogens (see Table H-9.4.7).

Groundwater- Domestic Use

The total carcinogenic risk from exposure to groundwater via domestic use is 3 x 10 "3,which is
greater than the risk management range of 1 x 10-4to 1 x 10-6 for carcinogens (see Table H-9.4.6
and B-9.4.7). The majority of this risk is associated with ingestion of arsenic and benzene in
groundwater. Arsenic was considered significantly greater than background at Site 22 (see
Section 4.5.4 for overview of background comparison detailed in Appendix A of the RI report).

The HI from exposure to groundwater via domestic use is 83, which is greater than the risk
management HI of 1 for noncarcinogens (see Table H-9.4.7). The majority of the HI is
associated with ingestion and inhalation of benzene and manganese.

Summary

The total receptor carcinogenic risk from exposure to surface soil, groundwater via vapor
intrusion, and groundwater via domestic use is approximately 3 x 103, which is greater than the
risk management range of 1 x 10.4 to 1 x 10-6for carcinogens (see Table H-9.4.6 and B-9.4.7).

The total receptor noncarcinogenic HI from exposure to surface soil, groundwater via vapor
intrusion, and groundwater via domestic use is approximately 90 (value rounded to one _Ir
significant digit), which is greater than the risk management HI of 1 for noncarcinogens (see
Table H-9.4.7). The uncertainty associated with risk drivers is discussed in Section 8.3.

7.5.4.6 Residential Total Risk Based on Maxima

This total risk evaluation was conducted as for Section 7.5.1.6.

Subsurface Soil (0- to 8-foot bgs depth interval)

The potential carcinogenic risk attributed to those analytes not quantified in the risk assessment
for subsurface soil is 4 x 10 "6, which is within the risk management range of 1 x 10-4 to 1 x 10-6
for carcinogens (Attachment Table H4-7). No single analyte, however, exceeds the risk
management range of 1 x 10-4to 1 x 10-6for carcinogens.

The potential noncarcinogenic hazards attributed to those analytes not quantified in the risk
assessment for subsurface soil is 1.8, which is greater than the risk management HI of 1 for
noncarcinogens (Attachment Table H4-7). The majority of these potential hazards are associated
with a few inorganic compounds (aluminum, cadmium, manganese, and vanadium) totaling an
HI of 0.83; only manganese and vanadium were determined to be significantly greater than
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background (see Appendix D). The remaining hazards are mostly associated with organic

compounds such as naphthalene with an HQ of 0.61.

Groundwater- Domestic Use

The potential carcinogenic risk attributed to those analytes not quantified in the risk assessment
for shallow zone groundwater (potential domestic use) is 9 x 10-7, which is less the risk
management range of 1 x 10-4to 1 x 10-6for carcinogens (Attachment Table H4-8).

The potential noncarcinogenic hazards attributed to those analytes not quantified in the risk
assessment for shallow zone groundwater (potential domestic use) is 1.5, which is greater than
the risk management HI of 1 for noncarcinogens (Attachment Table H4-8). The majority of this
HI is associated with exposure to several organic compounds (for example, tert-butanol and
isopropylbenzene) and metals (for example, antimony and cadmium) in groundwater.

Summary

By definition, because all of these maxima were either below their risk-based PRGs or
statistically below ambient concentrations at Alameda Point at OU-2A, none of these chemicals
is a risk driver, and the findings of this residual (non-COPC) risk assessment screen would not
change the conclusions of the HHRA. The COPC screen was protective and appropriately
followed Navy (2001) guidance.

7.5.4.7 Lead at Site 22

As noted in Section 7.4, the health effects associated with exposure to lead are unique in nature.
Since only a single reported sample contained lead in excess of the Region IX residential PRG
for lead of 400 mg/kg or the Cal-modified PRG of 150 mg/kg (EPA 2002b), the site-wide EPC is
heavily skewed toward this outlier. Because no current residential exposures occur at Site 22, the
evaluation was performed on the 0- to 8-foot bgs data set for the future residential scenario.
Only the following one individual detected concentrations of lead exceeded the Cal-modified
residential PRG of 150 mg/kg: lead was detected in 1990 at an estimated 9,980 mg/kg in
location MW547-5. Because of the skewed data, this lead maximum was a hot spot. For that
reason, risk managers may prefer to address this hot spot individually, rather than including it in
a site-wide EPC.

Evaluation of the RME EPC that included the hot spot (1,520 mg/kg) for lead was conducted.
The RME EPC is the statistical UCL95 (including the hot spot of 9,980 mg/kg) lead concentration
at Site 22 in the 0- to 8-foot bgs interval, representing the possible future soil to which a future
resident or child would be exposed if the site were redeveloped.

Using default values and the RME EPC (including the 9,980 mg/kg maximum) for lead in site
soil for Site 22, blood lead concentrations of less than 10 micrograms per deciliter (gg/dL) were
estimated for the adult resident, up to and including the 99th percentile, indicating that both adult
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workers and residents would not be at risk from site-wide concentrations of lead (even including
the outlying maximum). The 50th through the 99th percentile blood lead concentrations for the
future child resident, however, ranged from 12.3 pg/dL to 36.8 _g/dL, suggesting that lead
concentrations in soil would produce concentrations higher than the 10 pg/dL "bright line" for
this receptor if the child were exposed to the RME EPC (including the outlying maximum) for
lead. The model also calculates blood lead concentrations for child residents under the

assumption that the child engages in pica activities in which the child ingests a large amount of
soil. Under the pica assumption, estimated blood lead concentrations for the 50th through the
99thpercentile of the median range from 23.0 pg/dL to 68.8 _ag/dL.

When the outlying Site 22 maximum of 9,980 mg/kg lead is removed from the data set by virtue
of the fact that all other points are below the Cal-modified residential PRG of 150 mg/kg (with
the second highest lead result of 67.8 mg!kg), the RME EPC drops from 1,520 mg/kg to
20.1 mg/kg. This is based on the fact that the data set (when the outlying maximum is removed)
appears visually lognormal when graphed using Microsoft® Excel Analyse-It statistical
software. Thus, the H-statistic is calculated (using half the detection limit for nondetects) and
20.1 mg/kg is the RME EPC when the outlier is removed. Leadspread evaluation would not then
be required because all individual concentrations (as well as the RME EPC) without the
maximum are below even the Cal-modified residential PRG of 150 mg/kg.

It was concluded that the hot spot of 9,980 mg/kg in location MW547-5 at Site 22 poses an
unacceptable risk to future child residents; without this estimated sample result in the data set,
risks to all receptors (including future child residents) are acceptable, as all other concentrations
are below the Cal-modified PRG of 150 mg/kg.

7.5.5 Site 23 Risk Characterization

Noncancer hazards and cancer risks calculated for Site 23 media are summarized in this section

on a media-by-media basis, including surface soil, subsurface soil, and groundwater (domestic
use pathways). Noncancer hazards and cancer risks associated with CTEs are presented in a
separate attachment (see Attachment H2).

Soil and groundwater data representing saturated soils and groundwater with product sheen (that
is, a nonaqueous layer) were collected and analyzed at Site 23. These data are problematic for
risk assessment because they are not representative of site-wide baseline conditions but rather
represent a hot spot of contamination. These areas are being addressed by remediation under the
corrective action program and an FS is underway to determine the exact method for remediation;
therefore, these hot spot data are not included in the HHRA. Risks and hazards presented below
are based upon fringe product concentrations.

Consistent with the exposure assessment (Section 7.0), both current and future exposures were
evaluated for Site 23. Cancer risks and noncancer adverse health effects are summarized in the

following text and in formal RAGS Part D-required tables (see Table H-7.5.1 through H-10.5.7).
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7.5.5.1 Current/Future Commercial/Industrial Worker

Surface Soil (0- to 2-foot bgs depth interval)

The total carcinogenic risk from exposure to surface soil is 4 x 10 "6, which is within risk the
management range of 1 x 10-4to 1 x 10 .6 for carcinogens (see Table H-9.5.1). The majority of
this risk (3 x 106) is associated with incidental ingestion and dermal contact with arsenic. Also,
arsenic is the only analyte that had an exposure medium total (adding all exposure pathways)
greater than the 1 x 10 "6 for carcinogens. Arsenic was considered significantly greater than
background at Site 23 (see Section 4.5.4 for overview of background comparison detailed in
Appendix A of the RI report).

The HI from exposure to surface soi! is 0.02, which is less than the risk management HI of 1 for
noncarcinogens (see Table H-9.5.1).

Summary

No other exposure pathways were complete or evaluated for this receptor, so the total receptor
carcinogenic risk and total receptor noncarcinogenic HI are equal to the total carcinogenic risk
and HI noted previously.

7.5.5.2 Future Construction Worker

Surface Soil (0- to 2-foot bgs depth interval)

The total carcinogenic risk from exposure to surface soil is 4 x 10 4, which is less the risk
management range of 1 x 10-4to 1 × 10-6for carcinogens (see Table H-9.5.2).

The HI from exposure to surface soil is 0.05, which is less than the risk management HI of 1 for
noncarcinogens (see Table H-9.5.2).

Summary

No other exposure pathways were complete or evaluated for this receptor, so the total receptor
carcinogenic risk and total receptor noncarcinogenic HI are equal to the total carcinogenic risk
and HI noted previously.

7.5.5.3 Hypothetical Future Resident

The estimate of cancer risk for the future residential exposure scenario is the sum of the risks
estimated for the child and adult receptors, whereas the noncancer HI is based on total HI
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estimated for the child receptor. Childhood noncancer risks are always higher than adult
noncancer risks, given a child's higher intake per unit body mass.

Surface Soil (0- to 2-foot bgs depth interval)

The total carcinogenic risk from exposure to surface soil is 3 x 104, which is within risk the
management range of 1 x 10-4to 1 x 10-6for carcinogens (see Table H-9.5.3 and Table H-9.5.4).
The majority of this risk (2 x 10-5) is associated with incidental ingestion and dermal contact
with arsenic and ingestion of arsenic in homegrown produce. Arsenic, benzo(a)pyrene, and
dibenz(a,h)anthracene were the only analytes that had an exposure medium total (adding all
exposure pathways) greater than the 1 x 10-6 for carcinogens. Arsenic was considered
significantly greater than background at Site 23 (see Section 4.5.4 for overview of background
comparison detailed in Appendix A of the RI report).

The HI from exposure to surface soil is 0°3, which is bess than the risk management HI of 1 for
noncarcinogens (see Table H-9.5.4).

Groundwater- Domestic Use

The total carcinogenic risk from exposure to groundwater from domestic use is 6 x 10-4,which is
greater than the risk management range of 1 x 10-4to I x 10 -6 for carcinogens (see Table H-9.5.3
and H-9.5.4). The majority of this risk (6 x 10.4) is associated with ingestion of arsenic and
benzo(a)pyrene in groundwater. The portion of carcinogenic risk attributed to arsenic was
3 x 10.4; however, arsenic was considered not significantly greater than background. The
remaining carcinogenic risk not attributable to arsenic (4 x 10.4) is mostly associated with
ingestion and dermal contact with benzo(a)pyrene in groundwater (3 x 10.4),which was detected
in 1 of 20 groundwater samples. The single sample was collected from a hydropunch well,
which should be given less consideration because of reliability and replicability concerns
associated with hydropunch samples. The total carcinogenic risk not attributable to arsenic or
benzo(a)pyrene concentrations is approximately 4 x 105, which is within the risk management
range of 1 x 10.4to 1 x 10.6for carcinogens.

The HI from exposure to groundwater via domestic use is 15, which is greater than the risk
management HI of 1 for noncarcinogens (see Table H-9.5.4). The majority of the HI is
associated with ingestion of arsenic and thallium as well as inhalation of VOCs from
groundwater. Arsenic and thallium are not considered significantly greater than ambient
concentrations in groundwater; nevertheless, the HI not related to arsenic and thallium in
groundwater is 10, which is greater than the risk management HI of 1 for noncarcinogens. The
majority of this remaining HI is associated with ingestion of sec-butylbenzene (1.4), inhalation
of 1,2,4-trimethylbenzene (2.65), and inhalation of naphthalene (2.8) from groundwater.
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Summary

The total receptor carcinogenic risk from exposure to surface soil and groundwater from

domestic use is approximately 6 x 10-4, which is greater than the risk management range of
1 x 10 to 1 x 10-Ufor carcinogens (see Table H-9.5.3 and H-9.5.4).

The total receptor noncarcinogenic HI from exposure to surface soil and groundwater via
domestic use is approximately 20 (value rounded to one significant digit), which is greater than
the risk management HI of 1 for noncarcinogens (see Table H-9.5.4). The uncertainty associated
with risk drivers is discussed in Section 8.3.

7.5.5.4 Future Construction Worker- Intrusive Scenario

Subsurface Soil (0- to 8-foot bgs depth interval)

The total carcinogenic risk from exposure to subsurface soil is 4 x 10"7,which is less the risk
management range of 1 x 10-4to 1 x 10.6for carcinogens (see Table H-9.5.5).

The HI from exposure to surface soil is 0.05, which is less than the risk management HI of 1 for
noncarcinogens (see Table H-9.5.5).

_, Summary

No other exposure pathways were complete or evaluated for this receptor, so the total receptor
carcinogenic risk and total receptor noncarcinogenic HI are equal to the total carcinogenic risk
and HI noted previously.

7.5.5.5 Hypothetical Future Resident- Intrusive Scenario

The estimate of cancer risk for the future residential exposure scenario is the sum of the risks
estimated for the child and adult receptors, whereas the noncancer HI is based on total HI
estimated for the child receptor. Childhood noncancer risks are always higher than adult
noncancer risks, given a child's higher intake per unit body mass.

Subsurface Soil (0- to 8-foot bgs depth interval)

The total carcinogenic risk from exposure to subsurface soil is 1 x 105, which is within risk the
management range of 1 x 10 -4 to 1 x 10 -6 for carcinogens (see Table H-9.5.6 and Table H-9.5.7).
The majority of this risk (1 x 10-5) is associated with incidental ingestion and dermal contact
with arsenic. Arsenic was the only analyte that had an exposure medium total (adding all
exposure pathways) greater than the 1 x 10 -6 for carcinogens. Arsenic was not considered
significantly greater than background at Site 23 (see Section 4.5.4 for overview of background
comparison detailed in Appendix A of the RI report).

RemedialInvestigationReportfor H-79
Sites9, 13, 19,22, and 23
AppendixH



The HI from exposure to subsurface soil is 0.3, which is less than the risk management HI of 1

for noncarcinogens (see Table H-9.5.7).

Groundwater- Domestic Use

The total carcinogenic risk from exposure to groundwater from domestic use is 6 x 10-4,which is
greater than the risk management range of 1 × 10-4to 1 x 10 -6 for carcinogens (see Table H-9.5.6
and H-9.5.7). The majority of this risk (6 x 10-4) is associated with ingestion of arsenic and
benzo(a)pyrene in groundwater. The portion of carcinogenic risk attributed to arsenic was
2.6 x 10-4; however, arsenic was considered not significantly greater than background. The
remaining carcinogenic risk not attributable to arsenic (4 x 10-4) is mostly associated with
ingestion and dermal contact with benzo(a)pyrene in groundwater (3 x 10-4), which was detected
in 1 of 20 groundwater samples. The single sample was collected from a hydropunch well,
which should be given less consideration because of reliability and replicability concerns
associated with hydropunch samples. The total carcinogenic risk not attributable to arsenic or
benzo(a)pyrene concentrations is approximately 4 x 10-5, which is within the risk management
range of 1 x 10-4to 1 x 10-6for carcinogens.

The HI from exposure to groundwater from domestic use is 15, which is greater than the risk
management HI of 1 for noncarcinogens (see Table H-9.5.7). The majority of the HI is
associated with ingestion of arsenic and thallium as well as inhalation of VOCs from
groundwater. Arsenic and thallium are not considered significantly greater than ambient
concentrations in groundwater; nevertheless, the HI not related to arsenic and thallium in
groundwater is 10, which is greater than the risk management HI of 1 for noncarcinogens. The _1_
majority of this remaining HI is associated with ingestion of sec-butylbenzene (1.4), inhalation
of 1,2,4-trimethylbenzene (2.65), and inhalation of naphthalene (2.8) from groundwater.

Summary

The total receptor carcinogenic risk from exposure to surface soil and groundwater via domestic
use is approximately 6 × 104, which is greater than the risk management range of ] × 10-4to
1 x 10.6for carcinogens (see Table H-9.5.6 and H-9.5.7).

The total receptor noncarcinogenic HI from exposure to surface soil and groundwater from
domestic use is approximately 20 (value rounded to one significant digit), which is greater than
the risk management HI of I for noncarcinogens (see Table H-9.5.7). The uncertainty associated
with risk drivers is discussed in Section 8.3.

7.5.5.6 Residential Total Risk Based on Maxima

This total risk evaluation was conducted as for Section 7.5. ] .6.
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Subsurface Soil (0- to 8-foot bgs depth interval)

The potentialcarcinogenicrisk attributed to thoseanalytesnot quantified in the risk assessment
for subsurface soil is 4 x 10 "6, which is within the risk management range of 1 x 10-4 to 1 x 10-6
for carcinogens (Attachment Table H4-9). Other than toxaphene, however, with a carcinogenic
risk level of 3 x 10-6,no single analyte exceeds the risk management range of 1 x 10-4to 1 x 10 -6

for carcinogens. Toxaphene was excluded in the COPC screen because it was infrequently
detected (1 of 21 samples); it is considered a pesticide that is most likely related to acceptable
use of pesticides at the time of deposition; and it is not related to any historical processes at the
site. The exclusion of this analyte does not detract from the protectiveness nor would it change
the results and conclusions of the risk assessment.

The potential noncarcinogenic hazards attributed to those analytes not quantified in the risk
assessment for subsurface soil is 2.1, which is greater than the risk management HI of 1 for
noncarcinogens (Attachment Table H4-9). Although the majority of these potential hazards are
associated with aluminum (0.28), antimony (0.15), cadmium (0.27), manganese (0.23), thallium
(0.63), and vanadium (0.15), only antimony was determined to be significantly greater than
background (see Appendix A of the RI report). The remaining hazards are mostly associated
with organic compounds such as naphthalene with an HQ of 0.21.

Groundwater- Domestic Use

The potential carcinogenic risk attributed to those analytes not quantified in the risk assessment
for shallow zone groundwater (potential domestic use) is 2 x 10-8, which is less the risk
management range of 1 x 10-4to 1 x 10-6for carcinogens (Attachment Table H4-10).

The potential noncarcinogenic hazards attributed to those analytes not quantified in the risk
assessment for shallow zone groundwater (potential domestic use) is 1.6, which is greater than
the risk management HI of 1 for noncarcinogens (Attachment Table H4-10). The majority of
this H] is associated with exposure to aluminum (0.11), barium (0.15), mercury (0.15),
manganese (0.60), and vanadium (0.12) in groundwater. With the exception of mercury, all
were determined to be significantly greater than background (see Appendix A of the RI report).

Summary

By definition, because all of these maxima were either below their risk-based PRGs or
statistically below ambient concentrations at Alameda Point at OU-2A, none of these chemicals
is a risk driver, and the findings of this residual (non-COPC) risk assessment screen would not
change the conclusions of the HHRA. It is concluded that the COPC screen was protective and
appropriately followed Navy (2001) guidance.
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8.0 UNCERTAINTY DISCUSSION

There are varying degrees of uncertainty at each stage of the HHRA arising from assumptions
made in the risk assessment and limitations of the data used to calculate risk estimates.
Uncertainty and variability are inherent in the exposure assessment, toxicity values, and risk
characterization. EPA guidance (1989) states (emphasis from the original):

There are several categories of uncertainties associated with site risk assessments. One is
the initial selection of substances used to characterize exposures and risk on the basis of
the sampling data and available toxicity information. Other sources of uncertainty are
inherent in the toxicity values for each substance used to characterize risk. Additional
uncertainties are inherent in the exposure assessment for individual substances and
individual exposures. These uncertainties are usually driven by uncertainty in the
chemical monitoring data and the models used to estimate exposure concentrations in the
absence of monitoring data, but can also be driven by population intake parameters.
Finally, additional uncertainties are incorporated in the risk assessment when exposures
to several substances across multiple pathways are summed.

EPA defines uncertainty as a "lack of knowledge about specific factors, parameters or models"
including "parameter uncertainty (measurement errors, sampling errors, and systematic errors),
model uncertainty (uncertainty associated with necessary simplification of real-world processes,
mis-specification of the model structure, model misuse, use of inappropriate surrogate variables),
and scenario uncertainty (descriptive errors, aggregation errors, errors in professional judgment,
incomplete analysis)" (EPA 1997c). Variability is defined as "observed differences attributable
to true heterogeneity or diversity in a population or exposure parameter" (EPA 1997c).
Variability is the result of natural random process, such as variations in body weight, breathing
rate or drinking water rates. Although variability cannot be reduced by further study, it may be
better characterized by further measurements.

Some sources of uncertainty in the OU-2A HHRA process are described in the following
sections.

8.1 UNCERTAINTY IN DATA REDUCTION AND CHEMICALS OF POTENTIAL CONCERN
SELECTION PROCESS

For OU-2A, the selection of substances for inclusion in the risk assessment was quite
conservative. The only chemicals not quantitatively evaluated in the risk assessment were those
that are essential nutrients or were detected at a maximum concentration below the applicable
EPA Region IX PRG (EPA 2002b). It is unlikely that chemicals eliminated from the risk
assessment were either site-related or would have posed a health risk of significance. The
uncertainty related with this component of the risk assessment is likely to result in an
overestimation of risk by inclusion of chemicals that are not site-related. Also, no decrease in
chemical concentrations over time was assumed to occur. This also results in a more
conservative risk estimate.
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Because all validated data were used, with the exceptions discussed in Section 4.1, the primary

source of uncertainty during the COPC selection process relates to the criteria set forth in RAGS
Part A (EPA 1989) and inherent in RAGS Part D (EPA 2001c) during the compilation of the
RAGS Part D standard Table 2 series (COPC selection tables), as discussed in the following text.

8.1.1 Toxicity Screen

In past agency discussions, California regulators have voiced concern that screening against the
PRG may eliminate COPCs so that total risk will be significantly underestimated. Consistent
with Navy policy and guidance (2001, 2002), however, the PRG screen (conservatively set to the
acceptable risk level of one in one million or a "safe" noncancer-based level equal to an HQ of 1)
is considered conservative, particularly because of the following:

• Residential PRGs are used even though the more likely land use is
commercial/industrial for most Alameda Point OU-2A sites (EPA 2002b).

• Uncertainty factors inherent in the underlying toxicity reference values upon which
the PRGs are based range from 3 to 3,000, indicating a wide range of protection
already inherent in the PRGs.

While an intermediate compromise, such as using a fraction of a PRG, has been debated, the use
of some fraction of the residential PRG would result in screening levels that are lower than the
method detection limit for many chemicals. PRGs lower than method detection limits would not
be useful and could result in the inclusion of chemicals that do not add significantly to overall
risks at the site, thereby unnecessarily wasting time and effort. In addition, risk assessments
recently conducted for other, similar Naval facilities in the region (including Mare Island Naval
Station and Naval Station Treasure Island) have used the full PRG as the screening criterion of
choice, and no precedent has been established to justify the use of lower, modified PRGs at
Alameda Point.

8.1.2 Elevated Detection Limits for Historical Poly-nuclear Aromatic
Hydrocarbon Data

Because some historical PAH data for Alameda Point were observed to have elevated detection

limits, by agency agreement, historic PAH data were excluded from the RI and HHRA. Instead,
additional PAH sampling of the CERCLA sites was conducted in the summer of 2003. Because
these PAH data will achieve detection limits that meet the DQOs for the RIs (that is, detection
limits below Region IX PRGs), the HHRAs rely upon the low-detection limit PAH data, rather
than historic data (EPA 2002b). The new PAH data meet all data usability requirements;
however, historic data were not used in the PRG screen or the risk calculations because of the
detection level problems. The use of more recent and valid PAH data is not likely to have a
significant adverse impact on the calculation of risks for OU-2A. In fact, the more recent data
are more likely to provide a more accurate representation of the actual risks at the site. Problems
with elevated detection limits could result in (1) chemicals passing the toxicity screen based on
detection limits that are above Region IX PRGs even if their actual concentrations are lower than
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the PRG and (2) overestimation of risks because of the assumption that the concentrations of

nondetects are assumed to be half of the detection limit.

8.2 UNCERTAINTY IN EXPOSURE ASSESSMENT

Uncertainties were identified in association with five areas of the exposure assessment process:
(1) the selection of exposure scenarios, (2) the selection of exposure pathways, (3) the estimation
of EPCs, (4) the use of exposure models, and (5)the selection of exposure variables used to
estimate chemical intake. Uncertainties in each of these areas are discussed in Sections 8.2.1

through 8.2.5.

8.2.1 Exposure Scenarios

The exposure assessment relies on current and predicted future use of the land and the
parameters that are available to estimate the magnitude and duration of exposures associated
with those land uses. In many cases, the land uses are known; however, the range of exposure
parameters available may lead to a wide range of risk estimates. In this risk assessment, reuse
plans developed by the ARRA were used to select future potential receptors. In addition, the
sites were evaluated for residential and construction worker scenarios even though these are not
the planned reuses for these sites. In general, a residential exposure assessment is considered the
most conservative assessment because it involves the longest and most extensive contact with
environmental media at a site. Inclusion of domestic use of groundwater in the residential

exposure increases the conservativeness of this assessment, especially because groundwater is '_r
not reasonably expected to serve as a public drinking water supply for the proposed land uses.

8.2.2 Selecting Exposure Pathways

The exposure pathways quantified in this risk assessment were identified on the basis of the area
conceptual model, relevant site characterization data, and contaminant fate and transport
considerations. To the extent that these factors may not accurately predict the migration of
contaminants within and from the area, uncertainty is introduced into the exposure assessment.
For example, although exposure pathways for potential future use were characterized based on a
contact with all soils to depths of 2 and 8 feet below ground surface, these pathways may be
complete only from a conceptual, or hypothetical, perspective. It is possible that a future worker
or resident may never be exposed to soils at a depth of 2 feet or deeper, particularly if future
redevelopment is shallow and soil contamination is not redistributed to the land surface.
Therefore, risks may be overestimated, particularly for organics at OU-2A, given that the
maximum concentrations of organic contaminants generally do not occur at the 0-to-6-inch (true
surface) interval, where exposures are most likely.

8.2.3 Estimating Exposure Point Concentrations

The sample collection strategy was designed as a purposive investigation whereby samples were

collected in areas of suspected or known contamination. The primary objective of this sampling
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effort was to define the nature and extent of contamination. The EPCs based on these

_, nonrandom soil samples are likely to overestimate the concentrations at the exposure point as
well as the actual dose to the receptor.

8.2.4 Use of Exposure Models

At least two exposure model considerations were important to understanding the OU-2A HHRA
findings, including the groundwater-to-indoor air model and soil-to-outdoor air models.
Uncertainties are described briefly in the following text.

8.2.4.1 Uncertainty in Applying the Johnson and Ettinger Model

The federal EPA draft vapor intrusion guidance (2002c) outlined the applicability of the Johnson
and Ettinger (1991) model, including important limitations to its application. While controversy
still surrounds the use of this model, risk managers and the agencies agreed in 2001 that this
model would be used to assess risk at Alameda Point (Tetra Tech 2001a). The present HHRA
submittal assessed the applicability of the Johnson and Ettinger model (which underlies all three
of the available tools for the assessment of indoor air risks, including the revised EPA model, the
DTSC model, and the RWQCB model) and found it suitable, with the following caveats:

• The shallowest water table occurrence at OU-2A ranges seasonally to 5.2 feet bgs.
The typical water depth at OU-2A is 8 feet bgs. This is therefore deeper than the

_' minimum 5 feet cited in the draft EPA guidance as the shallowest depth for which the
model should be applied (EPA 2002c).

• NAPL is present at three sites on OU-2A, as delineated on the groundwater sampling
figures (Figures H.4-6 through H.4-10; see Section 7.2 as well as Sections 6.4, 8.4,
and 9.4 of the RI report). These product plumes, however, are being actively
remediated under the corrective action program. Samples containing NAPL were not
included in the HHRA; thus, risks based on the maximum fringe concentrations were
included. No NAPL or saturated soils are present elsewhere on OU-2A, so the
applicability of the model elsewhere is confirmed.

Elsewhere on OU-2A, therefore, the Johnson and Ettinger (1991) model and its companion EPA
draft guidance (EPA 2002c) as well as state-specific (DTSC and RWQCB) versions of the model
are reasonable for Alameda Point OU-2A HHRA purposes, particularly since the locations
without NAPL were modeled for vapor intrusion.

8.2.4.2 Uncertainty in Particulate Emission Factor and Volatilization Factor
Approach

The default PEF recommended by EPA Region IX is based on bare, unvegetated soil and may
therefore result in overestimation of COPC concentrations in outdoor air for sites where soil is or
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will be covered by lawns or other vegetative ground cover. Vegetation generally significantly

reduces the amount of dust and/or suspended particulate matter from the underlying soil. _I_

8.2.5 Selecting Exposure Variables

The exposure variables used to estimate chemical intake are standard upperbound estimates. In
reality, however, there may be considerable variation in the activity patterns and physiological
response of individuals. It is possible that the exposure variables used in this evaluation do not
represent actual future exposure conditions.

At the same time, the exposure parameters used in the HHRA for the Alameda OU-2A sites were
standard default exposure parameters for workers and residents; the only receptor class requiring
professional judgment was the construction worker. Because the defaults were generally used,
this HHRA is expected to be comparable to others conducted within Region IX and California.
All defaults are expected to err on the conservative side rather than underpredicting unforeseen
human health risks.

Variability in exposure duration and frequency as well as breathing rates, soil ingestion rates, and
amount of dermal contact with soil can be substantial. In this risk assessment, the RMEs were
characterized for each receptor, which leads to a compounding of conservative assumptions that
likely overestimates risk. The default RME parameters are selected to be representative of the
95th percentile of exposure or higher for each exposure pathway. For the residential RME, for
example, a person is assumed to be exposed to COPCs at the site for 24 hours per day, 350 days
per year for 30 years. Risks calculated for the CTE scenario (presented in Attachment H2 for
comparative purposes) represent the average or median exposures for each scenario. These
values, particularly for exposure frequency and duration, may be more representative of expected
exposures. It is important to note that there are many different combinations of exposure
parameters that will result in risk estimates between the RME and CTE risks presented here.

8.3 UNCERTAINTY IN TOXICITY ASSESSMENT

The primary uncertainties associated with the toxicity assessment are related to derivation of
toxicity values for COPCs. Standard RfDs and SFs developed by EPA were used to estimate
potential cancer and noncancer health effects from exposure to COPCs at the site. These values
are derived by applying conservative (health-protective) assumptions and are intended to protect
the most sensitive potentially exposed individuals.

To derive the toxicity values, EPA makes several assumptions that tend to overestimate the
actual hazard or risk to human health. Because data from human studies are generally
unavailable, RIDs are typically derived from animal studies adjusted with uncertainty factors and
modifying factors to ensure adequate protection of human health. For many compounds, this
approach is anticipated to result in an overestimated potential for noncancer adverse health
effects.
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Derivation of SFs used to estimate cancer risk is also typically based on data from animal
studies. These data are taken from studies in which high doses of a test chemical were
administered to laboratory animals, and the reported response is extrapolated to the much lower
doses to which humans are likely to be subjected. Very little experimental data are available on
the nature of the dose-response relationship at low doses (for example, a threshold may exist or
the dose-response curve may pass through the origin). Because of this uncertainty, EPA has
selected a conservative model to estimate the low-dose relationship, and EPA uses an
upperbound estimate (typically a 95 percent upper confidence limit of the slope predicted by the
extrapolation model) as the SF. With this SF, an upperbound estimate of potential cancer risks
is obtained.

A second uncertainty associated with toxicity values is the lack of RIDs or SFs for all COPCs at
a site. The cancer risks and noncancer health hazards can be assessed only for those COPCs for
which relevant toxicity values are available. For organic COPCs for which a SF or an RID was
available for only one route of exposure, route-to-route extrapolations were made. These
extrapolations introduce some uncertainty into the risk and hazard estimates. Further, the use of
oral toxicity values to assess the dermal pathway introduces additional uncertainty into the
results; risks may be overestimated or underestimated using this approach. Risks may be
underestimated for exposure to the PAH COPCs, which are based on toxicity equivalency factors
often higher or lower than a baseline RID for a surrogate PAH.

In addition to the uncertainties associated with derivation and availability of toxicity values, the
toxicity assessment is affected by chemical-specific factors, as described in the following
subsections.

8.3.1 Chromium Speciation

To evaluate the potential impacts to human health risk at OU-2A from the different forms of
chromium, two soil samples were collected at Alameda Point and analyzed for both total
chromium and hexavalent. One of the soil samples analyzed for total chromium and hexavalent
chromium was collected at a depth of 1 foot bgs, while the other was collected from 9 feet bgs.
Total chromium concentrations were 73.6 mg/kg and 76.9 mg/kg in the samples, while
hexavalent chromium was not detected in either sample (method detection limits of 0.073 and
0.076 mg/kg), indicating that hexavalent chromium levels may be more than 1,000 times lower
than total chromium at Alameda Point. Based on these analyses, the conservative assumption
that soil chromium at OU-2A is total chromium is likely a conservative overestimate, given that
EPA Region IX assumes a much higher (1:6) ratio of hexavalent chromium to trivalent
chromium in developing its PRG for total chromium in soil (EPA 2002b). Further, when
forward risk was calculated using trivalent chromium toxicity values, this was appropriately
based on the absence ofhexavalent chromium in OU-2A soils.

8.3.2 Surrogates for Total Petroleum Hydrocarbons

BTEX were independently quantified as surrogates for the assessment of potential risk and
hazards associated with TPH. The assessment of TPH was thus dependent upon the adequacy of
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the BTEX analytical data. Most samples were analyzed for BTEX, and the analytical results are

expected to give an adequate representation of the health risks associated with potential exposure
to TPH as gasoline. The magnitude of the uncertainties in the TPH assessment was assumed to
be a function of the spatial distribution of TPH as diesel and motor oil contamination relative to
the distribution of the samples analyzed for BTEX.

In general, however, it is generally accepted (DTSC 1993a) that assessment of the target
compounds adequately describes human health risks at Superfund sites. This approach is not
likely to significantly underestimate human health risks.

8.3.3 Arsenic Toxicity

Much of the uncertainty surrounding the arsenic PRGs relates to the underlying toxicity studies
(EPA 2002b). The adverse health effects produced by arsenic are highly dose-dependent. For
example, at low concentrations, arsenic may be an essential nutrient and substitute for
phosphorus in key biochemical reactions (Agency for Toxic Substances and Disease Registry
[ATSDR] 2000). At toxic levels, arsenic produces a severe form of peripheral arteriosclerosis
known as blackfoot disease; the prominent pathological effect of chronic exposure to arsenic is
plantar and palmar hyperpigmentation and hyperkeratotic lesions (ATSDR 2000).

The largest controversy surrounding arsenic is whether the cancer-based PRG is realistic, given
the extrapolations inherent in the PRG process as well as the uncertainty of applying an SF that
was derived for other media (air and water) versus soil. The uncertainties associated with the
ingestion of inorganic arsenic are such that estimated cancer-based PRGs for arsenic are overly
conservative and could be modified upwards as much as an order of magnitude relative to risk
estimates associated with most other carcinogens. EPA has recognized this in the past and
allowed management and screening of arsenic cancer risks at the 1 × 10-s risk level or above so
long as noncancer effects of chronic arsenic exposure are also considered.

In addition, studies have shown that arsenic in soil is likely to be absorbed to a lesser degree than
arsenic in solution (ATSDR 2000). Because the oral SF for arsenic was based on ingestion of
arsenic in solution, its use is likely to overestimate the carcinogenicity of soil-bound arsenic. In
fact, bioavailability of arsenic has reportedly ranged from 20 percent in monkeys (Freeman and
others 1994) to 78 percent in swine (Lorenzana 1995); in fact, a relative bioavailability factor of
78 percent was adopted by Texas in its development of PRG-like, state risk-based protective
concentration levels. If bioavailability were taken into account, arsenic cancer-based PRGs
could be increased by as much as 80 percent. While arsenic is a class A, known human
carcinogen based on sufficient evidence of observed increased lung and skin cancer in human
populations (EPA 2003a), uncertainty surrounds the use of the derived SFs in assessing risks
from soil.
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8.3.4 Surrogatesfor PreliminaryRemediationGoalsScreening

While the selection and use of surrogates for PRG screening is not ideal, the surrogates selected
for use in the COPC screening process were all very closely structurally related to the
contaminants they were chosen to represent (EPA 2002b). A lack of a PRG would otherwise
remain a data gap. The degree of uncertainty contributed by the use of surrogates in this manner
is unknown but is not expected to result in underestimates of risk.

8.3.5 Use of Federal Toxicity Criteria Instead of California Values

As introduced in Section 6.6, to provide for a conservative estimate of potential risk, DTSC
advocates use of state of California toxicity values. For consistency with Navy risk assessment
guidance (Navy 2002) and EPA (2002b) guidance, consideration of DTSC Office of
Environmental Health Hazard Assessment (OEHHA) toxicity values is necessary in only limited
chemical-specific cases, such as where a Cal-modified PRG has been developed. This focuses a
HHRA on those contaminants where the underlying toxicity factor was determined by EPA
Region IX to be significantly more protective than the federal EPA-recommended toxicity value.
EPA Region IX has concurred with DTSC and developed a Cal-modified PRG for (other than for
lead) only seven chemicals (chloroform; 1,2-dibromo-3-chloropropane; 1,1-DCA; methyl
tertiary-butyl ether [MTBE]; benzo[k]fluoranthene [BKF]; chrysene; and 2,4,6-trichlorophenol),
as of the latest EPA Region IX PRG table (EPA 2002b). A small subset of these were detected
or selected as COPCs for specific sites, as detailed in Section 8.3.5.1.

In addition, a technical review of the remaining COPCs at OU-2A for which a Cal-modified
PRG does not exist but for which the OEHHA cancer potency values is 4 times more
conservative than the federal EPA value was conducted in Section 8.3.5.2. The Navy (2002) has
noted that "it is unclear the extent of peer review conducted for the California toxicity values."
In contrast, the federal EPA values are generally more rigorously reviewed. The conclusions
relative to the OU-2A risk characterization are presented in Section 8.3.5.3.

8.3.5.1 Chemicals of Potential Concern with CaI-Modified Preliminary
Remediation Goals: No Impact on Risk Characterization

The following OU-2A COPCs are chemicals with a Cal-modified PRG (indicating that DTSC
and EPA Region IX have agreed that their toxicity evaluations are significantly different):

• Site 9 groundwater included the COPCs 1,1-DCA, MTBE, BKF, and chrysene
(Table H-3.5)

• Site 13 soil included the COPCs BKF (in surface; Table H-3.7) and BKF and
chrysene (all depths; Table H-3.9)

• Site 19 groundwater included the COPC 1,1-DCA (Table H-3.17)
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• Site 22 groundwater included the COPC chloroform (Table H-3.23)

• Site 23 soil included the COPC BKF (Tables H-3.25 and H-3.27) and groundwater
included the COPC chrysene (Table H-3.29)

The impact to risk conclusions for each OU-2A site is presented (by site) in the following text.

Site 9

Although 1,1-DCA, MTBE, BKF, and chrysene were COPCs in groundwater at Site 9
(Table H-3.5), ultimately the only risk driver (for hypothetical residential whole house use
exposures) was BKF. BKF is used as an example for Site 9 groundwater to show that the use of
a DTSC-recommended OEHHA toxicity value does not change the risk conclusion for Site 9
groundwater. For BKF, the total chemical risk of 2 x 10-6 (which is the rounded sum of the
1.18 x 10 -6 adult risk from Table H-9.1.3 and 7.8 x 10 -7 child risk from Table H-9.1.4) falls
within the risk management range. Changing to use the OEHHA SF of 1.2 per mg/kg-day versus
EPA's 0.073 per mg/kg-day results in the total BKF chemical risk of approximately 3.3 x 10-5.
Groundwater ingestion risks for hypothetical whole house use (including ingestion) were already
1.9 x 10 .3 (and posed an unacceptable risk according to the 1 x 10-4 CERCLA bright line), so
increasing the risk because of BKF does not change the risk characterization for Site 9
groundwater. Similar increases would be seen for the other three COPCs, and it would still be
concluded that risks are above the 1 x 10-4bright line for hypothetical residential use.

Site 13

Although BKF and chrysene were COPCs in soil at Site 13 (Table H-3.9), neither were risk
drivers (for hypothetical residential redevelopment including exposures to 8 feet bgs). The use
of a DTSC-recommended OEHHA toxicity value for BKF and chrysene does not change the risk
conclusion for Site 13 soil. For BKF, the total chemical risk of 1.5 x 10.8 (which is the rounded
sum of the 5 x 10 -9 adult risk from Table H-9.2.6 and 1 x 10-8 child risk from Table H-9.2.7)
falls well below the risk management range. Changing to use the OEHHA SF of 1.2 per
mg/kg-day versus EPA's 0.073 per mg/kg-day results in the total BKF chemical risk of
approximately 2.5 x 107, which is still well below the risk management range; BKF would still
not be a risk driver. For chrysene, the total chemical risk of 4.5 x 10 -9 (which is the rounded sum
of the 1.5 x 10 -9 adult risk from Table H-9.2.6 and 3 x 10 -9 child risk from Table H-9.2.7) falls
well below the risk management range. Changing to use the OEHHA SF of 0.12 per mg/kg-day
versus EPA's 0.0073 per mg/kg-day results in the total chrysene chemical risk of approximately
7.4 x 10-8,which is still well below the risk management range; chrysene would still not be a risk
driver. Soil risks for hypothetical future receptors were already in the risk management range at
2 x 10-5, so increasing the risk because of BKF and chrysene would not change the risk
characterization for Site 13 soil. Risks would still fall in the risk management range for
hypothetical residential site reuse.
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Site 19

The State of California considers 1,1-DCA to have carcinogenic potential, whereas EPA does not
have a cancer potency value for 1,1-DCA (Cal/EPA 2002). Although 1,1-DCA was a COPC in
groundwater at Site 19 (Table H-3.17), it ultimately presented only negligible ingestion and
inhalation noncancer hazards (0.017 and 0.002, respectively, as shown in Table H-9.3.7). If
1,1-DCA were assessed as a California carcinogen for Site 19, the risk characterization would
not change. Specifically, groundwater ingestion risks for hypothetical whole house use
(including ingestion) were already 2.4 x 10-4 (and posed an unacceptable risk according to the
1 × 10-4 CERCLA bright line), so increasing the risk because of the addition of 1,1-DCA
ingestion cancer risk does not change the risk characterization for Site 19 groundwater. For
inhalation risk, designation of 1,1-DCA as a carcinogen and use of the OEHHA SF of 5.7 x 10-3
per mgikg-day results in an additional total residential inhalation chemical risk of 3.2 × 10-7,
which when added to the EPA cancer risk of 3 × 10-6 to sum to 3.3 x 10 -6 still falls within the

risk management range. Thus, no change to the risk characterization for Site 19 groundwater
would result if California's SF were used.

Site 22

The State of California considers chloroform to have both ingestion and inhalation carcinogenic
potential (Cal/EPA 2002); EPA does not have an oral cancer potency value for chloroform, but
provides an inhalation unit risk factor in IRIS (EPA 2003a) that was developed in 1987.
Although chloroform was a COPC in groundwater at Site 22 (Table H-3.23), it ultimately
presented only negligible ingestion and inhalation noncancer hazards (0.08 and 0.19,
respectively, as shown in Table H-9.4.4). If chloroform were assessed with the California SF as
a carcinogen for Site 22, the risk characterization would not change. Specifically, groundwater
ingestion risks for hypothetical whole house use (including ingestion) were already 2.6 × 10 -3

(and posed an unacceptable risk according to the 1 x 10-4CERCLA bright line), so increasing the
risk because of the addition of chloroform ingestion cancer risk does not change the risk

characterization for Site 22 groundwater. For inhalation risk only, use of the OEHHA inhalation
SF of 1.9 × 10.2per mg/kg-day versus the EPA SF of 8.05 × 10- actually results in reduction to
the residential inhalation chemical risk by a factor of four. Even with this reduction in
chloroform inhalation risks, passive vapor inhalation risks still fall within the risk management
range. Thus, no change to the risk characterization for Site 22 groundwater would result if
California's SF were used.

Site 23

Although BKF was a COPC in soil at Site 23 (Tables H-3.27 and H-3.29 for surface and
subsurface soil), it was not a risk driver for any scenario. For BKF, the total chemical risk of
1.7 x 10-8 (which is the rounded sum of the 5.4 × 10 -9 adult risk from Table H-9.5.3 and
1.1 × 10-8 child risk from Table H-9.5.4) falls well below the risk management range. Changing
to use the OEHHA SF of 1.2 per mg/kg-day versus EPA's 0.073 per mg/kg-day results in the
total BKF chemical risk of approximately 2.8 × 10-7, which is still well below the risk
management range; BKF would still not be a risk driver. For residential and
commercial/industrial worker receptors, cancer risks for soil pathways at Site 23 still fall within
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the risk management range. Thus, no change in the overall risk characterization for Site 23 soils
would result if California's SF were used.

For chrysene in Site 23 groundwater, the total chemical risk of 3.6 × 10-7 (which is the rounded
sum of the 2.1 × 10 -7 adult risk from Table H-9.5.6 and 1.5 x 10.7 child risk from Table H-9.5.7)
falls well below the risk management range. Changing to use the OEHHA SF of 0.12 per
mg/kg-day versus EPA's 0.0073 per mg/kg-day results in the total chrysene chemical risk of
approximately 5.9 x 10 -6, which falls within the risk management range. Specifically,
groundwater ingestion risks for hypothetical whole house use (including ingestion) were already
3.3 x 10-4 (and posed an unacceptable risk according to the 1 × 10-4 CERCLA bright line), so
increasing the risk because of the additional chrysene cancer risk does not change the residential
risk characterization for Site 23 groundwater.

8.3.5.2 Other Chemicals of Potential Concern with Significant Difference Not
Recommended

The following section contains chemical-specific examples for benzene and vinyl chloride of
(a) the difference between the federal EPA toxicity value and the OEHHA value, (b) the
implication of use (magnitude of the difference), and (c) recommendation setting forth the best,
scientifically valid, peer-reviewed, and appropriate toxicity value for use. EPA's IRIS
information was reviewed August 5, 2003 (EPA 2003a).

Benzene

The federal EPA did an extremely in-depth, comprehensive updated toxicological review of
benzene by experts in the subject (with extensive peer reviews) completed in 1998 based on
literature through 1997. The California OEHHA values are based on data from a Proposition 65-
based weighted cumulative exposure/relative risk procedure from 1988 (OEHHA 2002) that
predated that EPA review by 10 years. Further, the California OEHHA values incorporated
animal data to develop the human cancer potency value, while the federal EPA values used
human inhalation data related to leukemia incidences that were available and suitable. EPA

Region IX has not developed a Cal-modified PRG (EPA 2002b) based on the OEHHA values,
possibly because of the weakness underlying the OEHHA value and more recent federal
assessment, despite the fact that it is over 4 times more conservative. The federal EPA values
were subject to rigorous peer review process that is well documented and publicly available. The
details of the peer review, however, are not publicly available. For these reasons, the federal
EPA value (not the California OEHHA value) was used in the Alameda OU-2A HHRA.

Vinyl Chloride

The federal EPA did an extremely in-depth, comprehensive updated toxicological review of
vinyl chloride (with two external peer reviews) completed in 2000. The California OEHHA
values predated that EPA review and used a more basic model and simple scaling to develop the
cancer potency value. The model used by EPA (a physiologically based pharmacokinetic
[PBPK] model) is much more sophisticated than the default conversion used by California
OEHHA. Also, EPA Region IX has not developed a California PRG based on the OEHHA
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values (EPA 2002b), possibly because of the weakness underlying the OEHHA value, despite

_, the fact that it is nearly 9 times more conservative. The federal EPA values were peer reviewed
by an internal EPA expert panel and subjected to two external scientific peer reviews. The
results of the external peer review are publicly available on IRIS(EPA 2003a), while no peer
review details are publicly available for the OEHHA values. For these reasons, the federal EPA
value (not the California OEHHA value) was used in the Alameda OU-2A HHRA.

8.3.5.3 Conclusions on Use of State versus Federal Toxicity Values

Section 8.3.5.1 found no change to the risk characterization for any site based on use of
California toxicity values where EPA Region IX has developed a Cal-modified PRG to
acknowledge the significant difference between federal and state toxicity values (EPA 2002b).

For those chemicals exemplified in Section 8.3.5.2 where a potentially significant mathematical
difference exists, the federal toxicity values have been found to be more current and
scientifically robust, as documented therein.

For these reasons, the Alameda Point OU-2A HHRA would not benefit from a separate
assessment of the state toxicity values, as the conclusions of the risk characterization would not
change. In particular, since much of OU-2A is proceeding to the FS stage (see Section 10 of the

RI report), impacts to risk management conclusions would be insignificant if a separate
assessment were conducted solely with California-recommended toxicity values.

8.3.6 Route-to-Route Extrapolation

Route-to-route extrapolation was employed for some OU-2A COPCs that currently lack toxicity
factors. Inhalation toxicity factors for several VOCs were route extrapolated from oral toxicity
factors; this approach presupposes that inhalation of these chemicals is as hazardous as ingestion
and that the effects would be exerted in the same manner. Also, in this assessment, toxicity
values were used to assess risks from dermal exposure without adjustment for gastrointestinal
absorption efficiency. The approach used at OU-2A (i.e., use of oral toxicity reference values
for dermal assessment) is an uncertain extrapolation, but follows Navy guidance on the topic
(Pioneer Technologies Corporation 2001). Use of oral toxicity reference values avoids
introducing elevated risks that result from the adjustment of oral toxicity reference values based
on gastrointestinal absorption efficiency, which has been noted to increase risks proportionally
with the gastrointestinal absorption factor.

8.3.7 Chemicals Lacking Toxicity Criteria

Toxicity values have not been developed for all chemicals; however, in these cases, risk or
hazard indices may be underestimated. Toxicity values may not be available for a variety of
reasons. A chemical may not have been studied. Studies conducted may have been
inconclusive. The chemical may have been studied only as part of a mixture; no
chemical-specific information was generated. In each case, the lack of a toxicity value is likely
to cause an underestimate of risk. The magnitude of the underestimation is unknown because a
lack of a toxicity value indicates the lack of any reliable toxicity information.
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8.3.8 Manganese Toxicity Criteria

The Region IX manganese RID of 0.024 mg/kg-day includes nonstandard methodology that is
inconsistent with the IRIS (EPA 2003a) file, inconsistent with the treatment of other essential
nutrients in Superfund risk assessment, and inconsistent with other EPA regional approaches.
Manganese is flagged on the October 1, 2002, Region IX PRG table (EPA 2002b), "Non-
Standard Method Applied" (See Section 2.3 of the "Region IX PRGs Table User's Guide"),
which reads as follows:

The IRIS RID (0.14 mg/kg-day) includes manganese from all sources, including diet.
The author of the IRIS assessment for manganese recommends that the dietary
contribution from the normal U.S. diet (an upper limit of 5 mg/day) be subtracted when
evaluating non-food (e.g. drinking water or soil) exposures to manganese, leading to a
RID of 0.071 mg/kg-day for non-food items. The explanatory text in IRIS further
recommends using a modifying factor of 3 when calculating risks associated with non-
food sources due to a number of uncertainties that are discussed in the IRIS file for
manganese, leading to a RID of 0.024 mg/kg-day. This modified RID is applied in the
derivation of the Region IX PRGs for soil and water.

Although the IRIS file does not dictate that the dietary contribution be subtracted from the total
"safe" dose before the conversion of the modifying factor of 3, Region IX interpreted the order
of operations as such. In the case of manganese, Region IX has chosen to convert the RID in a
chemical-specific way that is not employed for any other essential nutrient. All essential
elements have a dietary component by definition, but no other elements' reference doses are
lowered by subtracting the dietary contribution before the application of modifying factors. This
approach to the manganese RID was first disclosed in detail in the latest (October 1, 2002)
"Region IX PRGs Table User's Guide." Other EPA regions (including Region V], current as of
November 26, 2002) have interpreted the IRIS file differently and applied the modifying factor
of 3 to the full oral RID of 0.14 mg/kg-day without first subtracting dietary exposure. This
would decrease the noncancer hazards reported for manganese throughout the OU-2A HHRA.

8.3.9 Trichloroethene Toxicity

The estimation of human health effects associated with exposures to TCE is clouded by
controversy regarding the appropriateness of existing toxicity criteria for all receptors. The
toxicity of TCE has been under review and evaluation by EPA with respect to potential cancer
and noncancer effect levels, but no values have been finalized as of 2003, and EPA's IRIS
database (EPA 2003a) does not currently recommend any specific values for quantification of
risks associated with TCE exposure. This lack of toxicity guidance is problematic for risk
assessors since TCE is associated with several adverse health effects, including neurotoxicity,
immunotoxicity, developmental toxicity, liver toxicity, kidney toxicity, endocrine effects, and
several forms of cancer (NCEA 2001). Metabolic studies indicate that exposure to TCE results
in internal exposure to a complex mixture of TCE's metabolites (such as trichloroacetic acid
[TCA] and dichloroacetic acid [DCA]), which may be responsible for much of the toxicity
associated with TCE. In some assays, TCE has been shown to be inactive in the absence of its

metabolites (NCEA 2001). Evidence suggests that some subpopulations may be more sensitive _,
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to the toxic effects of TCE than others and that TCE could affect children and adults differently.
TCE exposure can result in increases to the toxicity of other chemicals, but methods to quantify
this relationship have not been established by the regulatory community; as a result, qualitative
consideration of the cumulative effect of TCE in the presence of other environmental
contaminants is important.

NCEA has endorsed use of provisional values for health effects associated with TCE exposure
that were derived using PBPK methods and route extrapolation (NCEA 2001). For effects other
than cancer, NCEA recommends an oral RID of 3 x10.4mg/kg-day based on critical effects to
the liver, kidney, and developing fetus, and an inhalation RfC of 4 x10-zmg/m3,based on critical
effects to the central nervous system, liver, and endocrine system observed in subchronic studies
in mice and rats at doses as low as 1 mg/kg-day. The primary source of uncertainty associated
with the TCE toxicity factors is the use of subchronic exposure data to represent chronic
exposure.

NCEA has recommended several SFs for TCE, with most between 2x10-2 and 4 xl0 J per
mg/kg-day. The range of SFs has not been reduced to a single number, but NCEA recommends
that risk assessors use the upper end of the SF range to emphasize the possibility that different
risks may exist under different circumstances. The use of the upper end of the range of SFs is
conservative and should not result in underestimation of risks associated with exposures to TCE.

8.3.10 Ethylbenzene Carcinogenicity Classification and Provisional Slope Factor

The EPA IRIS database (EPA 2003a) currently lists ethylbenzene in the weight of evidence
class D group, indicating a lack of animal and human data as the basis for a conclusion that
ethylbenzene has carcinogenic potential. While the EPA Region IX PRG tables list an inhalation
SF (and route-extrapolated oral SF) derived by the EPA's NCEA, the IRIS carcinogen
classification was to have been given precedence following the toxicity hierarchy to be used in
PRG development (EPA 2002b). Carcinogenic risks for ethylbenzene were quantified for this
risk assessment based on the EPA Region IX recommendation that ethylbenzene be considered a
carcinogen; however, significant controversy exists regarding ethylbenzene's potential to cause
cancer following inhalation exposure. Much of this controversy is based on findings by the
National Toxicology Program (NTP) (1999), which studied ethylbenzene because of its potential
for widespread human exposure and the structural similarity to benzene and toluene. The NTP
study involved the inhalation exposure of male and female F344/N rats and B6C3F1 mice to
ethylbenzene for 2 years at a frequency of 6 hours per day, 5 days per week. These studies
reportedly showed "clear" evidence of carcinogenic activity of ethylbenzene based on increased
incidences of renal tubule neoplasms and testicular adenoma in male F344/N rats and "some"
evidence of carcinogenic activity as increased incidences of renal tubule adenomas in female
F344/N rats. "Some" evidence of carcinogenic activity was also observed in mice as increased
incidence of alveolar/bronchiolar neoplasms in male B6C3F1 mice and increased incidence of
hepatocellular neoplasms in female B6C3F1 mice. During previous toxicity studies in which
F344/N rats and B6C3F1 mice were exposed to ethylbenzene by inhalation for 13 weeks, no
histopathologic changes were observed (NTP 1992). The purity of the test chemical and the
well-known fact that ethylbenzene may contain trace BTEX compounds as a result of an
imperfect refining process (resulting in an inability to attribute measured effects to pure
ethylbenzene) must be addressed during interpretation of the NTP (1999) findings. EPA will be
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considering the entire body of scientific literature to determine whether the ethylbenzene
carcinogenicity classification should be developed.

8.3.11 Use of cis-l,2-Dichloroethene as Surrogate for Toxicity of Total
1,2-Dichloroethene Mixture

During some sampling events at Alameda Point, some (particularly historical) analyses did not
differentiate the cis- and trans- isomers of 1,2-DCE, instead reporting 1,2-DCE concentrations as
"total 1,2-dichloroethene." As the toxicities of the cis- and trans- isomers of 1,2-DCE differ, it
was conservatively assumed that all total 1,2-DCE was the more toxic cis-l,2-DCE isomer, and
all toxicity factors for 1,2-DCE, including PRGs, RIDs, and RfCs for the cis-DCE isomer were
assumed to represent the toxicity of the total 1,2-DCE mixture. This assumption is conservative
and would result in overestimation of risk since the inhalation RID (based on route-to-route
extrapolation for both chemicals) for cis-I,2-DCE (0.01 mg/kg-day from HEAST [EPA 1997a])
is 50 percent lower (more protective) than that of the trans-isomer (0.02 mg/kg-day [EPA
2003a]).

8.4 UNCERTAINTIES IN RISK CHARACTERIZATION

Standard EPA methodologies were used for the risk characterization step. Uncertainty arises
however in the assumption of additivity, presentation of point estimates rather than risk ranges,
and may be sensitive to COPC selection when considering total risk.

8.4.1 Additivity Assumption in Risk Characterization

Using these methods, the risks from exposure to multiple carcinogens were added to estimate the
total cancer risk associated with exposures at a site. According to EPA guidance (EPA 1989),
"uncertainties associated with summing risks or hazard indices for several substances are of
particular concern in the risk characterization step. The assumption of dose additivity ignores
possible synergisms or antagonisms among chemicals, and assumes similarity in mechanisms of
action and metabolism. Unfortunately, data to assess interactions quantitatively are lacking."
EPA guidance recommends summing the risks and hazard indices to avoid underestimating
cancer risk or potential noncarcinogenic health effects at a site, despite the concerns stated
previously. Summing the risks and His may overestimate results because similarity in
mechanisms of action and metabolism are assumed to be similar and because potential
antagonistic effects are ignored. It is also possible that total risks and His may be
underestimated because potential synergistic effects are ignored.

8.4.2 Presentation of Point Estimates in Risk Characterization

Overall, RME risks and His presented in this HHRA for each site are conservative estimates and
are more likely to be overestimated than underestimated. The estimates presented here are
single-point estimates rather than a range of values. Rarely do single-point estimates accurately
represent actual exposures, however, and much information on variability is lost by using
single-point estimates of exposure rather than distributions. As stated in DTSC guidance,
"Uncertainty and variability in the movement of the chemical across the environment as well as
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the nature of the potential human exposures mean that the risk is more accurately characterized
by a range or distribution" (DTSC 1995). When decisions are made based on risk estimates, the
range of risks should be considered. Several of the toxicity values (such as those for benzene
and TCE) are also ranges of values (not point estimates), such that the resulting risk predicted
can also be a range of values, sometimes spanning an order of magnitude. This information is
lost upon presentation of the highest (most conservative) risk using the most conservative end of
the toxicity range.

8.4.3 Total Risk versus Incremental Risk

DTSC has voiced an interest in ensuring that not only incremental risk contributed by Superfund
releases and former site operations at Alameda Point are characterized but that total risk (with no
risk-based screen, such that all detected analytes were included in the risk assessment) is
communicated as well. To effectively communicate these differences and continue to follow
Navy (2001) guidance that implements a risk-based screening step, the following total risk
screening was conducted as part of the site-specific risk characterization step in Section 7.5.
Based on current reuse plans, most exposures at OU-2A are likely to be associated with soil; as a
result, and for demonstrative purposes, the analysis focused on soil.

In this process, all detected contaminants in soils were evaluated, and the maximum detected
concentration was screened relative to its residential PRG (EPA 2002b). Effectively, this
screening is a shortcut (suggested in the Navy tiered guidance; Navy 2001) that still presents
enough information to ensure that human health risks are not being underpredicted by use of a
COPC screen on PRGs. Findings of this approach are presented on a site-specific basis in
Section 7.5. It is concluded that the COPC screen was protective and appropriately followed
Navy (2001) guidance.

A total risk evaluation (with no risk-based screen, such that all detected analytes were included
in the risk assessment) should have no impact on the risk management decisions based on the
conclusions of Section 7.5.

8.5 CHEMICALS OF POTENTIALCONCERN PRESENT BELOW AMBIENT
CONCENTRATIONS

The site-specific contribution to total risk based on inorganic compounds below base-wide
ambient groundwater or "blue" area background soil data is presented in Section 7.5, as it is site-
specific. In general, however, arsenic was frequently a major contributor to total risk. This
should be taken into account for risk management decisions.

8.6 UNCERTAINTYSUMMARY

This HHRA was developed based upon a series of assumptions, almost all conservative, that are
expected to yield an overestimation of risks. Even considering a few uncertainties contributing
to a small underestimate of risk, the compounding conservatism in the HHRA process is
expected to negate the assumptions that may lead to underestimating risks.
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